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SUMMARY 


Background 

The purpose oF this project was lo investigate the 
opportunities for improving the energy efficiency 
of Scottish housing associa tlon rclwtrtshmem 
projects within planned work programme*. The 
pro^LTl was funded by the Department of the 
Environment (DOF) and Scottish Homes, 

The study aimed to establish how current housing 
association spectficatfons fur refmftishment worts 
could achieve a higher standard of energy efficiency 
cost-efFectively. The use of energy ratings was 
investigated ns a means ol selling effective energy 
targets. The study follows nn from earlier work by 
SRECSU which has led In minimum Sian Liard 
Assessment Procedure (SAP) ratings being sel by 
the Housing Corporation For refurbished pr op er t ie s 
In England! 1 !, The results of the study may inform 
any future Scottish Homes energy efficiency policy. 

Methodology 

Housing associations were made Aware of the 
proposed research and asked lo submit details of 
suitable refUEbblimelll projects. From j total of 2H 
projects submitted. 12 w«e selected a* representative 
samples of types of property and sIm of association 
Seven of the ptolecis Were at the design or 
approval stage and fivu weie pru|ev!s that had been 
completed within the previous 10 years, and which 
were Included as examples of good practice. 

The Government's Standard Assessment 
Procedure (SAP) |Z i (or home energ) raihng was 
used ro assess the likely energy efficiency 
performance of different dwelling types. Further, 
more detailed, analysis using the Building Research 
Establishment l>omestlc Energy Model i BREDEM i 
computer program was undertaken to assess the 
com - effectiveness of each of the energy efficiency 
measures Included In the specification. The 
housing associations were then given delakls of this 
analysis and any recommended amendments and 
additions lo the specification for the seven current 
projects. The associations supplied details of the 
actual costs of the energy efficiency measures that 
were Incorporated. BulMablllly issues identified on 
site, and the role and reactions of the tenants were 
also examined 


Rnults 

Generally a high standard of energy efficiency was 
achieved by the associations After completion of 
the seven "current" protects, the SAP ratings of ihe 
most energy efficient dwellings were -all above 
H5 and the SAP ratings of almosl all of the least 
energy efficient dwellings were above 75. Annual 
energy costs were euimaied to have reduced on 
average by 69% from £4&l to £U9, with a 
resultant reduction of 56% In carbon dioxide (COd 
omissions. However, frsr the dwellings In (his 
Report, ll is (ikply that some of I he benefits will 
be laken as increased tnmferl rather than real 
CO^ saving*. 


TJifj ttrpart As nhnai *il 
Afflrrfifr Amufrti tuwtaffoiis 
h nil hutUting prttfevtittmth 
working ufffr them, i\ uid 
iti$v fw af general /Pifrmf in 
Urn*? imvpivwf In 
nrfurhhltmftn promts. 


The level of energy efficiency achieved by the 
associations generally depended on cither I hei r own 
standard specification or the advice of the arch I led 
employed. This was particularly relevant for the 
smaller assentations. I he concept ol energy targets 
was not well established all hough, once highlighted, 
many associations reported their interest In using 
the technique in future refurbishment project^ 


gnnngy efficiency measures 

A number of dlffermi energy efficiency measures 
were adopletl by like various housing association* (see 
table 1, overleaf?. Typical measures that improved 
upon existing specifications were Increasing loll 
insulation tu 21)0 mrn, using more efficient h eating 
systems and Increasing Imemal wall insulation. 
Some measures, such as few-emltsivity (Inw-c? 
glaring, were ikjE found to be cov!-rifcctiw + 

Several of the recommended energy efficiency 
measure* were not adopted by the associations, 
usually because of restricted budgets. Condensing 
combination boilers were generally regarded a* 
being unproviL«n technology with high 
maintenance costs However, ihe concept of 
Standard corrtbl nation boilers was well established. 
The rvuln problem* rvlalud to ihe lack oF suitable 
space in slie boilers in small properiles and the 
inadequate con irol of the system by some tenants. 


The research confirmed that tenants of ihe locally 
based associations had a large influence on the 
energy efficiency measures selected. 
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Guidance 

A range of frcxatmntndod cneuurin 10 \yc 
ransidered lor inclusion in refurbishment project* 
Is given if] section 8 (page MJ. SAP ratings vary 
according to the si^t- and poetic m of dwelling*, 
and associations .ue recommended Iti vei both a 
nn mm um and a mean SAP target for their designers 
when setting their energy efficiency polity. 

The suggested SAP rating* fur dwellings over SO m- 
floor area are; 

■ minimum SAP mi I ng of 70 for each dwelling 

■ mean SAP rating of 75 for all dwelling* in j 
wficme, 

Each refurbishment project should he considered 
individually listing InEo account all factors, 
including available funding, type of slock and 
association policy. 

It Is easier for larger properties than smaller 
properties to achieve a higher SAP rating, given the 
same level of Insulation ami the came type of 

heating system. For smaller dwellings, therefore. It 

may he difficult in achieve the values of 70 and 75 
suggested above. 
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AIMS AND OBJECTIVES 


1.0 AIMS AND OBJECTIVES 

The overall aim til the project wa* to establish the 
opportunities for improving the energy efficiency 
of housing association .nut housing cooperative 
dwellings hn Scotland. This m hi was exemplified by 
I he foifnwl Fig main objective 

■ to esi ah] kh oppnrtun LI Les lot Improving energy 
efficiency in existing Scot fish housing 
association properties within panned work 
programme* 

m to demonstrate how energy efficiency can be 
applied con -eflectlvely within normal funding 
mechanism* and cost framework* 

■ lo demonstrate that tenant consultation Is an 
Important pari of Improving energy efficiency 

m io show the value of an integrated slrategfc- 
approach including energy l abel ling. 

2.0 BACKGROUND 

In recent year* iheie ha* been ati Improvement in 
the standard of energy efficiency adopted by 
housing associations and housing cooperatives 
when rclurbistung their housing stock. Generally 
their moilvation for this his been the desire io 
provide tenant* With affordable warmth hi 
addition, moves towards higher standards of 
energy efficiency can reduce bolb energy use and 
emissions of CCh- This i* in line With the policy 
objective* of ihe Government's I99i> White Paper 
This Common InherllanceTJI. 

In May 199$ the then Energy Efficiency Office 
Identified a del'd lo cstahtish housing association 
refurhiihment opportunities in Scotland I bis 
pro|ecl arose from dial propel and w.n designed 
to investigate the possibility of incorporating more 
CDit-tflfective techniques Jo existing improvement 
methods used by bousing association*. The work 
was lun dud jointly by the D ep u tro nt of the 
Rnvironment fDOF) and Scottish Homes, and 
managed by BRECSU, The work was carried out by 
Building Research Establishment 1BRE} Scottish 
Laboratory and ASSIST Architects, and follows a 
simitar study undertaken In EngkridMl. 

Scottish Homes does not at present have common 
standards Iot energy efficiency in refurbished 
properties. HuweVer, this study Will contribute lo 


Thh Report ti aiimd at 
.korffsA (wu-iinx uxsociaiiony 
iiJiif hjii fifing pmfr-Sifottdh 
Hwlflfijf wirlr tllri/r. If st iff 
itlin he iff jfmmrJ fnfcresf fo 
Ifiuse itnvhvrf in 
rtfurbfchmmt pnijetH. 


Associations were Offered the opportunity to 
participate In Ihe proposed study, while Scottish 
Homes, ASSl.ST and bKF also identified potentially 
suitable prefects, All bttensted assodabems were 
asked for basic information regarding their 
refurbishment prolect(*>. 

From a total of iultahle projects, seven current 
and five earlier projects were selecled { table I, 
page 4 j. Ihe selection wai made sit that hi Wa* 
repiesenlallYe t*\ a wide range of Scottish housing 
association refurbishment projects In lernis ol 
building type, size of ^sociiUon and type "i 
project, Tub caw sludin describing oath project are 
end used with this Report. The original Intention of 
selecting one project from each of Ihe 1 1 Scottish 
Homes districts was not achieved because of ihe 
lack of suitable project* In many areas. In the 
event, the project* selected Were locattxl mainly in 
the central belt of Scotland. In all, fiats and 67 
houses were included in the I 2 selected piojccls. 

I he prefect* included late nineteen th/carty 
twentieth century leriements, conversion of listed 
former commercial proper! les, a high-rise block 
and low-flie construction* of cross walk nolines 
and Traditional cavity wall. One project included 


the future energy efficiency peAlcy of Scottish 
Homes In 1935 the ScnllLsh TedL-ratiorl 4if Housing 
Association* called for minimum standard* to be 
sat for energy efficiency; for refurbished properties 
this I* a SAP rating d 75W. 

3.0 METHODOLOGY 

3.1 Identification and selection of Suitable 
refurbishment projects 

Both current and earlier refurbish client projects 
were selected. ltd* allowed comparisons ol current 
practice to be made with that of recent yean. 

■ Current pio|ect* - those that were at the 
design or approval Stage When their 
participation In Ihe study was considered. 

I Earlier projecls - I hose that had Imn 
completed to a high si andaed of cnetg y 
Efficiency within the past ten years and which 
dcnimistrale how good practice can be 
achieved cost-effectively. 
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flats above commercial units- The procurement 
mults were generally traditional, with tenders 
based on drawings, specilicariDnS and conventional 
bills of tidd.nl Hies. 

3.2 Analysis of the projects 
3.2.1 Current projoci* 

The seven current pro|t?cls were included In die 
study after the detailed design stage had been 
completed, but before site WOtks started. Situs 
there were opportunities for additional and/or 
alternative energy efficiency measures to be 
proposed by BRE and incorporated In the design, 

The associations supplied relevant details, and 
typical dwelling types were selected from each 
project. The selection Included them* dwellings 
considered lo be the best ami tile WOISt ill terms of 
energy efficiency' For each dwelling type a fang* of 
improvement options was proposed and analysed 
In conjunction with I he measures already being 
Included in the design. 

In add Likin, SA V ratings estimated annual hearing 
and water com and the associated CO; emissions 
were calculated using BREDEM, Each dwelling type 
was analysed on a step-try- slop basis so that the 
effect and rorNifcdl^ncsi of each imprnwmtm 
measure could be examined separately. 

The details m the 1 13? I IHM analysis and any 
recommended changes were discussed with the 


associations. The final specifications were then 
decided by the associations in conjunction with 
their consultants; In sis of the seven projects 
amendments were made to the association's 
original specification. 

3 . 2.2 E*Hi*r projftclfl 

For I he live earlier profects K the BRET3E.M analysis 
was carried out for l he ’before' and 'after' 
refurbishment situations. Payback periods were 
also calculated to Illustrate ihc cost-cEfcctivcncss ol 
the work. 

3-3 Criteria used whan recommending energy 
efficiency measures 

Each measure was examined in rum. including 
those already incorporated lo the design and those 
proposed by BRE This was done by comparing the 
estimated sating ha energy com With the cost of 
implementing the measure, le the payback period. 
These calculations were generally carried out after 
the successful lender had been selected by the 
awciaEton. 

In general, energy efficiency measures were 
considered to be cost 'effective if they bad payback 
|Hriods of Hi yean or less lor fabric measures, and 
five years or loi for hrating-relaled measures 
(because lifespans are shorter fnt healing plant 
Ihaai lor fabric). 


A 
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4.0 RESULTS 

4-1 9 RE DEM analysis 

The HKEDF.M analyses for txrth the before and after 
refurbishment situations tie based on a fully 
heart'd dwelling wllh standard Internal 
lemperxture*. heating paiiem* and occupancy 
pariem*. The Ifvtng-fooro temperature assumed far 
the properties, troth before arid after 
refurbishment., is 2Tt it 9, likely, however, dial 
many of the dwellings studied in this Report were 
Inadiqualely heated before ref urtriih merit. teloa 
I king- room temperature below ZfC. with only 
parts of the dwelling healed at any time. M a 
result. it!>m l" of the benefit of the energy efficiency 
measures wlLI be taken os increased comfort, and 
S heieFoie I be estimates of saving* in energy co*t 
and CO] emission figures produced by BREDEM 
should be regarded as Indicative only. 

The results are summarised In figures 1 , 2 and i 
(sec page* to and 1 11, which «l out the SAP 
rating*, estimated energy costs and estimated CO^ 
emissions for the dwellings judged to be the 
highest and lowest rated refurbished dwelling in 
each project. 

■ of the dwelling assessed achieved SAP 
ral trigs in excess of 70 after refurbishment. 

• Fxrinialed total energy coils were reduced on 
average by 0.f2„ to £149 per year (an average 
reduction nl 69%). 

■ The average estimated reduction in annual 
CO; emissions was 42 tonnes (an average 
reduction of 56%). 

The relationship uf SAP rating In floor area Li 
shown in figure 4 {page 111. 

The estimated differences between the earlier and 
the current pmlects are; 

■ C0 2 emissions decreased by 66% for the leasl 
efficient 'current' dwelling, and by 4 6% for the 
most efficient, fan the earlier profect* the 
equivalent figures arc 45% and 34% respectivety. 

» Energy costs for the Jeasi efficient dwelling of 
l he current projects decreased by Wflfc, while 
savings for the most efficient dwelling 
amounted to 72%. In the case of the earlier 
projects, the equivalent figures are ?3% and 
65% respectively, 


4.2 Recommend noons for improvement to 
original ipacffictiion 

The original specification proposed by the 
association* generally achieved a high Standard of 
energy efficiency. However, as may be seen from 
table 2 (page 12}, the energy efficiency standard 
was generally higher for the seven current projects. 
This Is because additional enctgy efficiency 
measures were suggested, and improved 
technology and materials were available compared 
to I be earlier projects- 

Table 2 summarises the main additional measures 
recommended for the currenl projects, together 
with tile number of limes the measures Were 
recommended and the number of occasions they 
were included in the 11 rial specification. 

4.3 Recommendation* not included in til* final 
specification 

There were several reasons why rhe recommended 
improvements were not always adopted by ihc 
association* One major reason lor this was 
that many contracts wtre ai an advanced stage 
when the HRLPLM ana lysk was carried out and 
associations were understandably reluctant Eu 
delay the tender procedures. The following 
reasons were also given lor not being able to 
Implement measures. 

■ Budgetary Implications - the budgets lor I he 
refurbishment works were generally restricted. 
This discouraged associations from linptemenllng 
some of the recommendation*, especially for 
the more expensive items such low-erimsiVify 
dow-ep glazing and condensing combination 
bolters. However, most or the associations 
stated that measures that bad tint been 
adopted this time were likely to be considered 
for future refurbishment projects. For three of 
the associations the future refurbishment 
projects referred to Included later phase* of the 
pro|ects described in this study. 

■ l>ouht* about condensing comhlnatinn boiler* 
- H'Vt'r.il associations considered that condensing 
tomb 1 nation boilers, despite [hdr pfedLaed 
running cost advantages Compared to standard 
combination boilers, were too expensive to buy. 
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RESULTS 


l.ucrx* efficiency me. mi re 
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Condmsiiig combin jiiun bollert were generally 
regarded a\ unproven lechnolngy with 
pnlenltally high maintenance pasts. 

m Holler siting restrictions - tile policy of Oflr 
a&uiciallnn |{'Jacli - <*» study 2) was la 

remain with convmllociil hack boilers instead 
of combination botkrv This choice wax 
iriflucnatl by the Lack nl smliilile ipaa' fear 
combination bolters in iome tenement flats 
when? combination boilers would have had to 
be sited in bedrooms, in addition. the 
extraction of gases mi easy to achieve wMh 
Wk bullets sited in the chimney space. 

m kntrictloii* uit lull cavity flit - one 
AKOttal Ion's i Kingdom - sw caw study 1 1 1 
nrfutbhhment was umiem-riucn by an NHHC 
warranty which, Hi i he tinjr of construction, 
excluded the full filling of cavities in Scotland. 


The payback period analysis showed that a number 
of suggested measure* were not coil ‘effective from 
an energy point of view. However,, they are usually 
I ir rifled for other reasons (eg lo reduce the risk of 
condensation! or when Larded util in cunlunction 
with other work 

4.4 The energy efficiency measures adopted 

I he associations generally underi Link rchirbisl mi m E 
work 10 improve Ehe standard of die housing stock 
so as to provide affordable warmth for their tenants; 
the payback period dkl riot appear to be Ibe 
overriding criterion for selection of a partlcutai 
measure: Some of Cite associations liad a well 
developed specification; others relied on their 
architect to design the refurbish mem and to select 
thr energy efficiency measures for inclusion, The 
upiakc of the energy efficiency measure* during ihe 
refurbishment works is shown by type of building 
in [able 3 tall twelve projects being considered ■ 
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4,4 A Rood ImuNliofi 

Aim (hr irlurtotihtnent works all of the pitched 
roofi li.id jii iiHiiUnkcm itokknenof 100-200 turn, 
wkih 1 SP mm bring I lie most common thlcfcWBl 
[five pfo|i?t!i! 

4,4,2 IntuitUon of raltmnl walls 

All lour itOflC'botll propertied Wff thermally 
fcrnpcavcd by inurnut ituuUi km; the Ihicfcnew* of 
the imuljtioM bifLnjE J 2-4 mm, 5 <i mm. 7 5 nun and 
Ku mm the imuliikm tea* i titoer in the iorm of i 
cnttipotile board Pilii quill between limber 
framing 


Lnleriui Insulation using composite beard W3I 
t- hoM'n for one of thr two no-finm projects. The 
M?furblihmrnl of lb# other Incorporated rendered 
i'\imi>ii insulation. 

I be croia wai l housing piofrett had tooth rmdcied 
external insulation to l toe miuonty wills and 
iiiienui insulation lo the tkmtoee infill panels 

4.4.3 Cevtty wall MHWtiuetkeri 

External insulation w» specified to thermally 
upgrade I toe eflemal walling with insuliHon 
ihkrbfirwi toeing 6U nun for one -project and 60 m m 


Hiiildlult lype 

I r<i40n>iixil 
i r|lc Ilt4 a III 

Kciw-rHe 

to oil si ng: 

rtw-tonfi 

taw riw 
IkiuiIiik: 
mm Wall 

law-flw 
tamiilng: 
t*iVl|> W*ll 

High-rise | 

rd 

Number of 
protects 

2 

2 

\ 

4 

1 

» 

Roof i nsula (inn 

1 

2 

i 

4 

l 

2 

fairrtul wall 
jnsuiituon 

0 

I 

t 

3 

i 

0 

IhiFtiiftf will 
tmulatfuti 

2 

1 

i 

l 

0 

2 

Givtty wjfa 
insulation 

- 

- 

0 

to 


B 

Oosc wall 
insulation 

2 

2 


2 

p 

2 

i in mnd floor 
kitiulallon 

a 

i 

p 

1 

U) 

1 

Double glaring 
with 

draitghiitriptrtfll 

2 

2 

1 

4 

I 

2 

\ Strait tan* 

2 

2 

i 

4 

m 

Z 

Gai heating - 
fflllWlHkNUl 
tool let 

J 

a 

0 

jo 

District 

system 

0 

G» healing » 
ltindard 
iovtibinilbm 
tool lei 

1 

2 

1 


0 

0 

Gas heating - 
condensing 

combination 

(toller 

0 

0 

a 

* 

0 

• 

rics iik- heating 

a 

0 

p 

1* 

0 

i 


Numtvr* III Inu. 4rJt k fefrtftr that the rnmiiiir w*t.t in ptofT Hnr ttfwMilmmtl 
•Qm prt tftii fwif hurft pfA frii pmf joi towlcd Jfuu 


HiHf J Jcirtimn jt 

efflrfmo- mruiwrr* UttdfrTufcrn 

fa building typr 
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.4 rinse u- lift Is tiwtr rfwf 

urr Internal fmhtk 
ijVH maturity it % tairwrN m 
U rirmittiin pu iw/tfrw -or- 


lor three projects. External rendering nr cladding 
was user d i(i rnvrr ihe ImulaiJun One (if I Me four 
projects hail CfWlly Mil tilled at I he Umt uf original 
cunsimcllun, bul no ftruil specification For I he 
other three pfo|e<1s included cavity Mil 

The high-rise ttfcrck W4i t sterruilv insulated With 
ISOmm at insulation Ixtund oeercloddlng 

4,4.4 Clou wall irmuluflon 

[n nine of the 1 3 projects wlLcre there were defter 
Insulation to the cfcwe wall and celling wj* mt loded 
to the lelufhlshrtbertl. The tniulalLori ranged m 
thtefcrceu fnxn 19 mm to HO mm and was achieved 
by idling the wall im either the emirmal * koc svdc 
(four project*! or the room side Hive pro|erm. 

In i he case of tenement rrfurbishmeriL thr use erf 
external dnw wall lining was favoured because ot 
I he small sUc tif the looms. 

4 , 4,3 Ground floor rnaulitlon 

EJrtwi erf the project* liad no ground tkxsr 
miulaUon prior |o icIuihLstimml and Ihfi measure 
was* Included III the rrfurtmhmcOT VpfCtllCSUOf] foi 
jour oi thr project*- Ihese Included nnctii the 
can version* where new iUb were l ansi hi l ied 
behind an cabling facade, and M was therefore 
easier to incorporate tiuutainn nf ihc ground floor 
Qfie Other [lmmT Ihn irptif at cd IfUtditkMf IwJrm 
(PtritmJ FMwr level on the Limer Ude irl the Loner 
ltd The original 2* mm insulatum !« ihr jtrtmml 
floor ef Ihr high-rise block was not ulrgladcd 

4.4.6 Window* 

Double gfj/ing with riraughUfri|jpmg was specified 
in all of the progttk None of the replacement 
windows m I fie earlier project* had FVC4J frames 
llumSTt. thry were included In two (H the Seven 
current protect*. lour others Included Umber 
F rimes and one specified both PWC-U and timber. 
In this case the limber fra tile Windows were uud 
no thr Haled none facade. One project had large 
areas of Used light panels Lhal were Irl pie glared 

4.4.7 WitHotkm 

Eleven project* included krichen and bathroom 
extract fans in the 1 1 rial fefufbishmenl 
spcciricailon tn ihiee of these examples ihr tans 
were humidity controlled. with the others United 


to the tight switch, tn the reFurltJshturfif of the 
high- ah*- Frfodt, window head trickle veins were 
installed in addition to existing exmci Cans 

4 . 4.0 M*utlng wftAmm 

Ten of i he 12 projects bad gav fired beating after 
refurbish niefit. dfie (where ihe Irrunli weft given 
I he cixrfcej ins tutted both dcctrle and gas r and one 
had electric heal mg only. Of thr gavl irtxl sydem* 
installed, one had conventional; back boilers, seven 
had Miiiulnttl i mnhfcmhon thill vts, two had 
condensing combination boilers, ami ihr high-rise 
block had duufci heating 

■ Housing with smtral beating hefi*rv 
itrfurblshmml fnyr of the projects had a 
healing system In place be! ore iefurtHslintent 
Of ihrsri\ three saw a change bom electric 
healing tf i gill healing. The heutlMg in the fr?urih 
piojest bad a conventional; gav-t ired system 
which had been luted ittc yean previously. This 
was repljsed by a combmaikwi system 

■ ITsruvLrig w ith no central hrahng Mm 
rrf url plshrmiil - six of thr faluit'tts relied tm 
gji. electric and/or coal fires before the 
refurbishment- In all of these cases the choice 
wai made hr Install gas-fired ten Era! heating. 

■ Ciin sen hors projects - their Wele rfln llvriy 
orw Hals wilhin former romrorn lal ilnjctuTrs 
and Iherefore had no healing lyrfem prlt^r to 
refurbishment- One project Inslalled gai 
(■■ndcnilng combination In Him lo Ihe I , 2- 
and J-bedrtmm Hats mvoLved, In the other 
conwruon ptrgcci the choice wav mode to lit 
rfeclrk heating <[• the dwell irigs. which were 
all K -bedroom flats The until Hat we may have 
in I -ii i rut 4 lhe choke trf I he heating %Vttmi 

45 Coal* ol mnor^f efficiency manau m 

The coits ol the circrgy efticlencv EHCauJtei were 
cs aluated I mm f ive tender dotutnenti of the 
successlul lisnfractoev The coil -ef feet ivvfursi ol 
measures was evaluated hy calcul itimr cri ilmptc 
payback prrurfi, these being the hutnbrt of years 
tn which the Insxstment will pay fen liself as a 
result ul uvlnp In energy Typkal pas'Mjvk periods 
iiiij given in table 4. 
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I Mitradlofl 
element 

Net nrfiHh m rnt itKMNrn 

lVfiklll mil 
tl 

t vpimt p-ivti.n L 
period Ivearvi 

1‘lk hid hiofi 
rtneihflng limilaikm 

Add 15n mm nr 2110 mm 
tasuStikm 

Z.SAS 

1-2 

313 min e titling Utmlatfcwi 

[up up Willi EtMl unit nf 
1 SO mm loft tonstditton 

3-4 

2 

ktlttnal wait* 

iifrAne 

l ucnu! knsuiilkm 

6S 

45-7S 


llF 

insulated dry hnmg 

20 

IMS 

WnW 

Imrdaled djv lining 

15*30 

10-15 

cavity waili 

FsleTnal Insulation 

aivoo 

JO- 70 


tit 

jtnulated dry lining 

20 

1IMS 

1 fTOUIHI III Mr* 

Lay chipboard over 100 llltn 
iimiLiciun on exiNinic floor 

15 

28 

totkJ cone tele 

Of 

100 mm iruulalinn filled bttwwfl 
|ni*t* nrt d1vlUn.fi floor 

3 

6 

Windows 
ungk Klvlng 

Poulplr glazing Wlilt 
dTaughivtttpjilfig 

t 

200-300 
(marginal ciHtl 

40-100 

Heating > wit at 

UrfurhidimiiU mraiiirT^ 

t iui 

hpu j| |i#3lhuL 
period irrar^i 

no healing 

Elertm MoraRe 
or 

1000 

<5« care i itmliev 
Hand 121 


gjvlired cumkfmlng 
cumbinaitnn holler 

2000 


H.n illd/oc deslrtt lire* 

tins-Hred central healing tyittin 
wiili conventional tonllvn 

Z1 00-2300 

S*I1 


or 

standard comMnallon foolkn 

isoo-saxi 

S45 


a a TECHNICAL mSKS AND build ability 

Hie lolUiwinx Issue* towming idhnkjl ti&\ ami 
hufldabihly wet* Identified fiom dLwU**km* wtlli 
UtC clerk* \* woikt rbf dhctixUGra were held 
during viim in ns <4 l he current pcofcrt* when Ihe 
lYfurtnvUnwRl wwb were under way 

1 1 h approbate to add at ihii point that lh* hdl 
value of Uw nlfcinaled rtwrgy «vmp predicted fuf 
the 12 (WOfects debited In thn *t udy are ImsaI on 
the refurbishment wutla Having twn earned curt Id 
a high ftwidifd df wnriunaiuhip. tl feature* such ai 


luillv Imr ailed iimitalkm or components and poor 
lie 'kaliyh masonrY t?onirn»ctk7VU are found tn 
prtrtke then lire Mtiui namtiiLk of enccRV 
rilkteficy will hr krtret man pceiikfHl ThrfHtur 
the following Utno. « fuutid tm «« b In pm^re**. 
Uhotntr jurtkulai fcaTure* Out require iprciaUv 
rime atlmiAon toy lire people imiolved ai the 
vaitrtn viajje* c4 the refurNshmeni w pda. 

8,1 loft ifimutnion 

Where muilaUou wa* more than ISO mm thick, 11 
was laid In IWO layer* with the lop layer, of 50 mm 


liilrti' 4 Kummuty of typical 
iiHki.s and pttyfHwk perimh 
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in mewl ca*v being laid ciu*i4*pped. ITiii is 
recommended hv Filth Id avtitd lln’ini.d bridging at 
celling (oldsl'l i.uii hafclvei wept 1 aim insulated, 
a Rain as recommended try KIH 

S-3 H**llfvo aytl+m* 

The concept uf standard (ofiibtmHKm boiler 
systems was well eilahhshwL and the main 
problem with them was finding spate fur the 
boilci And ihe Hues This was the main reason why 
an* isvrxnjikin with tenement piaperty retained 
COnvefttfcmaJ back boiler* In Thrij ipeclilcaUDri 

Easy jctni to the programmer w a\ a pti^lriii 
imised by wriTral jivxIaHdiik together with the 
fact that Ihc controls can is* difficult Imth to 
understand and oprtatr Thtfr wm * widespread 
view thiii occupiers were unable to fully 
understand Ihe nptvr.ii Inn of combination Under 
heating system*. tJtir reason for thli was the 
perceived complexity c>f the programmer and the 
"double *ur system whefr both room thernmstat* 
and theffnonlattc radiator vitves itRVii are 
present As i residl, the full potential lur energv 
tffltktKV and lower h»im| bLlli was ium rullud 

All of the association* issued ihetf lenairt* wuh 
guidance on me of The healing systems and tit 
some crai ihry followed ihi* sip with visit* m check 
If any mote avsisLance was trtpilml HwvrtTj, there 
Is typically t Tunning- In' period for households 
u*lng ermthi nation boderi for tfrr first time, with a 
resultant fnkit.il reduction in energy com saving). 

Et was noted ihaf I he theurrlloil reduction in the 
length of pipe «rk as a resuti a t replacing a 
conventional System by .1 numb! nation ivUem was 
not being achieved ji one locittan rpirgldale Rend 
- see case study ftp. Ihli Wa* because ihe new 
pipework often had to follow existing routes to 
avoid cutting drilling through |oliti and 
interna] partition \ 

5.3 Window* 

In one case It Was nolrd that The hinges Ol larger 
windows were liable lu dhtartton during opening 
and dosing. Larger units were alio said to be less 
stable In high winds, making them less effective. 


One association if purled ptoblenu With timber 
windows due to Hie I ill and turn mechanism. This 
was easy to npc-raie, lint Inadeijual* tocause It led 
lo problems of walcr Ingieif and draught*. tills 
may have been prevented by specifying a mote 
expensive unit with a more sophisticated opening 
tnctkanlsm. 

One form ol dniughutrlpplng -mound window* 
units IS hi apply * m-aitli material io ihe iiinctjon 
Ol the unit afld ihe outer leaf. The Mtutt usually 
deteriorates over hmr and if large gaps ate present 
between ihe unit and the Inner leaf imote 
common in refurbishment wotk because the 
window units am being filled into existing 
ripenings? this it a ready channel fur draughts, 
lllhng any such gaps with a seaUni hum was 
suggested M sk preventive measure. 

5.4 Ground floor Innutrition 

Only four at Ihe seven current projects included 
ground Hoof InsuUllorv These were; 

■ one prefect where the flat* were newly built 
behind an exist lug la^adr and insulation was 
therefore rancr to Incorporate than m a typka] 
reiuiN ill merit 

■ two prof eels with iJiiuLaltofi laid undei the 
floor between hnistv 

■ one pn i|c* % whlih included tniuUilon to the 
Inner side of the inner leaf of ihe cavity wall 
below fld&r teVs-l Impendent on Ehr itf laiimg 
present, ihli kind ol measure n generally rtex 
as effective ai the mme level nf imulatlan 
fitted under the ItErnr. 

Mo m .tiler what method is uved, atlenllan should 
be paid '13 exisuitf t|i.n titerr irr no thermal badges 
at wally floor |unttlorsd # » 

Three of the pro|rtti had rvn ground floor 
Insulation, which was due largely tolhe difficulties 
of obtaining accesi below ground 

5.5 Hum pi* owT*ntilp of ^fvptftiet 

In three projecls wtirre I heir wa$ 1 m txturr of 
association and private ownership there was 
hindrance of varying degree! to the progress of ihe 
lefurhlshmenl works This was because of the 
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ddfrting requlremenls of I he virlum owners - such 
as diffrrenl heating sjrtremVpfprwrwk and 
|mi%iui iimi^ of room fire*. riil-s situation wai 
pailkulady no led (he lenemefit properly wh - Ji 

had commercial unlit oil the ground floor and 
of dir flai ts were ptivaldy (wmed. 

6.0 TENANT PARTIC IPATKJN 

Imam involvement l* an ijikporlanE rtemenl of 
energy efficiency Thi* includr* tenants knowing 
how m control ami operate their limiting system 
and. where pouibli 1 . lima MI InvoSYcmcnl In the 
decision- making process 

1 .1 formal of 

Five of the sewm uwdallMl with current 
reEuchhhmeiil projects accepted Ihe opportunity lo 
hmi n meeting m discuss energy efficiency,, both as 
ll applied lo their project, and on a wider bash 
Tin: original reason Im holding theve meetings Was 
lo ptofttole the kka> behind energy efficiency to 9* 
Wlitr an judicrke as pmtiblr and In discuss the 
options fur relurbishnwnl imntmtn 1 with the 
tatnfo TTw meetings varied in lumul and 
audience. depending on the esacclstioab 
preference. bul tuuld be regarded as having one rtf 
I he following three formats 

V Tenant meetings prior to the start of 

nfwtmjinwnl Weeks, tmajlti were Lmi ted by 
one association to learn whal was planned and 
tn discus* liHJrt ww'h n probable ibiufMkHa 
line to l hr works, the use and control of I he 
turn heating system, and Ihe he Heflin that they 
would he likely to gam Tlw association 1I1.11 
chose this form ■»! meeting |udgt?d afterwards 
dial II had bran wluL bul dial to actuw 
maximum benefit it should take place 
reasonably near the finish date of the works 
1 see ease study 6 ). The frivjn for this Is to 
ensure that the in formal km given at the 
meeting Is as fresh as pwllilf In peoples' 
minds when ihey move imo die refurbished 
properties. The association was particularly 
Inlerestcd in this form of Riretmji being a 
small locally based ■ wganlsalHin and where the 
same tenanis remained alter the refurbish mrn! 


■ Association neVefnpmml tanunmer 
meetings ■ one ot r lie large regional Is based 
iSKcUtidns lIuht Oils style of meeting. 
Prewiilarkms were made ics the devrlopmmi 
subcomni liter, which is responsible foe all 
refurbishment and new build work undertaken 
by die Assnnaikm The meeting hxuittd on 

- the choice of energy efficiency measure* 
which had Ireen made hy ihe Association lor 
I hr propel under consideration, and 

- choices which they could make In future 
refurbishment projects 

■ Meetings of Association tommillm Where 
tenant reptescitlallnn is Included - this lype 
of meeting included demen ts m bods of the 
other types. Three a\sociatlcms chore dlls form 
of meeting. 

All of die dvr meetings Included discussion, m 
0 1 lining degrees, ol the InfilnwLilg points 

■ SAP ratings, ihe concept of SAP heating costs 
and COj emhtkm* 

■ die energy efficiency spectftoltion adopted by 
the association, other measures ihai had liern 
Limsidefed I ml not included, and mc*nurts 
dul could be considered fur future pro|csts 

■ the hern-tits oj the rcfuitolllurncni in the 
imams, to the a*v station and the 
msirunmml 

0,1 Setting tfurm emtllflcy targals 

I he level of energy elfMency achieved try an 
association generally depended uii eldter u>owu 
>l.uul.iTd speclflcadml or Ihe advice of the 
archfclects cmplni>?d 1 which was particularly 
relevant fur thr vnuklej auociatlorti) 

si all of rhe meetingi 11 was suggeurd that the 
liKhl>h\f analssiv rspeiially the SAl* rating, could 
tir u»d as a means to ensure dui a high level tH 
energy efflciertvs Could he achkn-ed in future 
projects (both relurblvhrmnt and ness 1 bulkli 
Associations could let their own targets for SAP 
ratings, nrertergs’ cost* and t-munMftftl, w'heies*‘a 
jmslble. ihe ait hum atfncvrd. these targets 
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7lG conclusions 

Movi of ihe bousing amciailon and cooperative 
Tefurblshmenl projects in this stud y achieved a 
high, leerf of energy vffiticncy 

■ of ihe assessed dwelling* achieved SAP 
ratings better than ?Oihrt relurhishmimt. 

■ Energy emu pet dwelling were rsiimatr-d eo 
has-* reduced fry an Average of 69^ 

1 COj emlssktini pet dwelling wenr at inuicd to 
have reduced fry 54fi|i~ 

A number of energy efficiency leshnlque* were 
used in the protect* itudkiJ There was* however, i 
reluctance lo specify vune of Ihe more cost-effective 
energy effirtaicv 1 rnraiwrv in parUcutor condensing 
combination buUen. These were nol vrltldy used, rot 
only because ol I heir high capital cmE hut heenuve 
they are generally viewed ns unproven technology 

Most nf the refurbish mvnt process aimed to 
improve the standard of ihe homing stock In order 
to provide affordable warmth for their tenant*. 
However. I he study successfully highlighted the 
usefulness of SAP mingy and nllmaled energy 
mti in evaluating refujfrtthnirnf projects. 

Tenant pniicfpatmn in thr felntum uf energy 
efficiency measures varied with the type and size oi 
association Tenant* in the locally based 
had the greatest Influence ova rhe tipilon* wlectcd. 

lr is [fcogn i uni by pssodaiinm that many itfiant* 
will nut gain the Mill henehtsnf having gas-fired 
combination holler systems because riff an lull Hi 
lack of undemanding o( how m usr thr syslem 
This isnot helped hy the complexity of the control 
systems. Which older Ly and In firm people* In 
particular, sometime* ilnd difficult hi operate. 

B.O RECOMMENDATIONS FOR REFUMtOHMOffT 

The following guidance 1* in [ended as an aid in 
housing AisotlJlkjns ami I heir comulfanfi in 
preparing the spectra N. hi fm refurhKhmenT prefects 
The guidance Is hased mi ihc results of ihis study 
However, the mrortlttirfldai InDi are nut efchiuilh Ve- 
in this section where a icieience is made to required 
U-vii ues. thh shun hi be laken m mean to ihe 
building regulation* Current a* ihe tLind B l, or better 


Some of ihe point* listed here may appear to be 
ofrvluu* However, during the study it became clear 
that, while most protect* were tarried out to a high 
standard, wme relatively hade ixaUmTiat problems 
had uOl breri fully addressed 

8 1 TNvrmnl iitwtetloo 

The obfrctlVr Li lo i educe the amount qf hear lost 
from the dwelling a* a wfltilr by the provision of 
continuous all-round insulation It is usuallv cost* 
effective to ensure that aU eiemeritv ifloocv walls, 
loofa and windows, door* and then Iramn i base 
good insulation, rather ihan implying very high 
standards of insulation lo a IrW clcmml*. and low 
standard* tm others 

■ Hoof* - insulate lo Ihe required l : -value 
(typically 0.2J w/m J Ki. or belter; ihis is 
normally achieved with t&fl mm fidrally 
ZOO mini oi insidafhan- 1 1 mom than I no mm 
is lo be used ihe extra thickness should be Laid 
aero** the lotus to reduce thermal bridging 
through ihe Inllt*. 

m External Walls RenfPlIly the walls should be 
upgraded to Ihe required Ivraluc ityptcaJiy 
0.4S W/in-Ki. tw beitt-r, by the addition of 
Insulation The location of ihe inuilanori will 
depend chi the type of i unstmctlon It is 
preferable For ifwp ln*ulatlofi IP be as near to 
EheHiulsUh Of ihe itmnuiT 41 fMnslbk. tot 
no-flnes and cavity wall coml Eucilun*. ll L* 
normal In provide an insulated overt Ladd mg 
system l or high-rise bltw-ks, a rain screen 
<jverdaddl»g iystem which incur [>urairt 
Insulation is a standard option For other 
slUidtlueu sue h as tradihonal lenemenls and 
nEher SEOne-rnced buildings, if 1* appropriate to 
insulate on ihe Iftilde face oi the wall, eg using 
imuljtlofkbacked pladcrbiurd. 

• Exposal flmsrs - where practicable, ground 
floors or any exposed floors should be 
insulated lo the required U - value i typically 
0.4. S VtVm J ki r ot betlei nor malty IJS‘ 
underfloor insuLiliun \Vhtf* this <s nm 
pradlcaNe il may tie pmsllile m provide 
vrrtkral intulaUnn from the floor lo bekiw 
ground level on the Inside of Ihe inner leal, or 
to lay InmliUnri under ground around ihe 
building's perimeter. 
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m VmM a \[*bvnl wails and fioofl - faff llvudd 
It labni lu fn^ure thil liilkiil Ifi 
xtaiiwrUi tw other un heated areas a#e 
idH)uj(rly Imubfnl 

■ Windows - jli unHx slHuilit tie double glazed* 
i air hill in tie lakefl. wtltfl -Lpievaf Vllbft ^ 
4[)|UniinK a supplier, ro ensure easy njHralum 
and jii.1 h 11.J ^rlorm Alice, Low-e glass ihuukl In - 
HuiiWrfH). 

• i tirrm <■ I bridging - I here l 1 re m .liix let h n li .il 
risks jwxiatcd ta-tlh the presence ni llimn.il 
l«l4|^i wit h a* amimuLkMi jrid ttHtravnl heal 
Itnw the derailing irf all lumitoni Msutn 
elcmrtm ami areas at different tiK^tfuetlun 
requires attention tDsntr lhal ihrimal 
hi kl^’s are avoided- tkmd practice i* given In 
ci in i prri icniive guidance prepared by IIUM 4 ' 
i Wwfcnumihfp and site supervision with well 
inuilaied housing, aisns ns pnnr LvuislTucIlnn 
liiii mu|t In ugnlFicarLl n. hangr* lu I valms 
Itih in turn iiw result lu poorer than fjtpcrtttl 
lhr-rm.il ptri o nniiia Thwrtwc slit mipeclkm 
Half have lo be iwan oi ihe piublnm Hut can 
remit hum pocw wufkrnanchip 

B .2 Sgncv h nd water hwalJ ng 

An energy idfkkcnt heating Ayiteih should |*r 
vHetlnl Ihrrr are, hcwwi, o*hw requhniirrif* 
lhal Iliuukt lie ensisfc demi the lyslcill fp lev led 
mint lie mtinilv sized in warm up I hr dwelling 
Itoeis cold wllhni a reasonable time and therefore 
l he mm latino standard of the dwHtlnji in mi alw 
tie taken Irttn acemint. the system should be 
leliahle and easy to maintain, with eflrcttw 
caniluJi Etui are umJerstiKKl by lenaiUS 111 
AiUKUtlnm ihuuld also ensure thal Irrunti krtrm 
how to ileal Ihelr homei elf e-rflvelyt* f l 

I lea I Ilix% l rum the system must he n nn m used, 
fjt In insulation ul hut water pipes and tanks. 

8-3 Vtfilll^Dd 

Lmurr ihal Ihm b adequate coni rolled vetitilaiicffi 
hi maintain a twill hv environment without 
uftftrcnsary lens id heal. Lclttfl tm\ pfrlrrabty 
wllh hurnldivtjf controls, should he filled |D 
kite hens and haih rooms 


UnpLamied STfiUlallon Rdr aughm cart cause 
pmfrfefTit and St ts worth conddering limbing 
unwarned ventltallrfin l«meS try rediNcmg air leakage 
around openings and through the budding labile 
Areai to check, btuh at the design stage and during 
rire supervision. Include service turn, |ol.nts 
betwreen demerit* lex flyor/wolJ) and around (Spun 
and windows, Window* should be draught*! ripped 

Jena ms should he made aware of the need for 
adequate cent jLbrm. hew lo prevent 
cundmutiun, and the importance and uw <rt 
Mtratl lam***. 

6.4 Design for Mint gain 

Although i here is generally 11 m Med scope tm 
refurbishment dnlgm in incorporate soLit pjln 
opportunities may exist, depending on the (ype ol 
housing (‘OfRirmril. 

Where window area esieeds 3 S-20 h , iii ihe Hunt 
anra it may he poviiNe to changr the fenestration 
by changing i he sLftr ol windtM. Larger windmei 
should be used on Hmth-facitig efeejrtkwn and 
smaller wnmlnws tm nocthetactOf eWaikmi 

l! might be |NHiMHe lo •« hange ihe layout ut a 
dwelling by moving living qlntes lo I he smilh 
eJevalkm. 

Impending on ihe oriental km of exuiing, 
hak-HTiirt, semh rih-imed areas can be fully 
enclosed with glaring la ptewide a bidfer mor- 

5.5 IntBgrifed d«tlgn 

All t4 the atwive coreMtkrations mint be examlhcil 
iudhetdoallv. However, Ur be successful, energy 
effkietit cefurbidTinenl iiitut be designed so rhat 
insulation, healing and emulation all work 
together. Wlih adequate fempcnltuet and 
ventilation level y mi inlegrated design maaimtu-i 
emt-eflcsllvi-mx* hr cnmlniition und mlilimiSei 
luel cuils hwr nimple. littprmillg the insulation 
standard ean Influence the ctvHce of ih* heating 
syslem required Iwcauw the addition ol hnfutafkm 
leduces Ik* h tfie erittgy required and the cost to 
heat Id the same IrVflK 
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e.€ Setting an energy target 
9.S.1 The SAP method 

For associations tn Achieve affordable heating in 
fefurbb^litiiem prefects they haw in lie aw.iccnr the 
therm j I imfmnihn ol ihr dwdllnjp One method 
by wtish ihis can be limit- Is toilh I he ( iovctnincrn'i 
Standard Mwtunmt Piwedufi ESAPi lor luunr 
energy rating SAP energy ratings provide i -simple 
but reliable indicator ol ihfrlfklriuy **i eneigy 
use for space and w4ler hvanng In * dwelling. 

flumn ifr aiviiied aft a uJk* of 1 to ihr 
higher i he score, l lie more fffirtant The home 
Qimpiitn v#Aarf which gmentn SAP nling} 
tan he uses! to estimate i hr annual energy fle space 
and water healing) soils til dwellings 

11*9*3 Setting ■ large 1 1AP r ating 

Setting a target tr^f ex I Ming properties ii not 
straightforward. partly became pnfienkik wilh l he 
urnf level of itttmmodittafl ottt vi if ejdrfy In 
their Ouct area Thi* U important bcouw SAP 
ratings are hared on fud cwh per iquare metre of 
Hoot air a This meant that where two properties 
haw the same number of bedmnmi, but deferent 
flow are**. the laigrr property needs to achieve a 
higher SAP rating than ihr i matin property i E IE It 
10 cost the same to hen In practice, it has item 
found 1 hai it ti easin' for larger properi its to 
achieve a higher SAP fa ling than smaller 
properties, assuming ihey both have the> same type 
of healing system and level of insulation. 

Floor am Is not the only variable in selling a 
target SAP rating. It ha* tube home In mind that 
because SAP rallngs apply IP Individual dwelling 


type* i here will In- a range oE SAP ratings for any 
group of homes or Matt in addition, refurbishment 
protects 1 m colder regions may need a higher 
standard to Ik- ret t«i r I he unit level of j| fordable 
warmth. I his h because NAP a>sumrs an average 
climate lor the Vk. 

The companion of floor area* and M P ratings 
[figure 4, page 1 1 i for the teluiblihed dwellings 
enables recortimerhlaitons hi be made comeming 
SAP raitnjp that may be m htin.nl by relurbitfirnenr 
wwh SAP rati tigs vary according to the mw and 
povlllraii of dwellings., yO It Is mom mended that 
both a minimum and a mean NAP rating target axe 
set for the ifeidgnerv when jwh lallnm are setting 
their energy efficiency policy. 

For dwellings over NO m J floor area II Is Suggested 
that the Endowing SAP ratings should He targeted: 

■ minimum SAP rating of ?u for each dwelling 

■ mean SAP rating *if 75 for all dwelling* m a 

scheme* 

These should be taken as guidance only; because 
the target SAP ratings for each individual 
refutbiihirami prs*|csi will have to hr considered; 
depending on fescues inch at association policy; 
type of stock, and funding available. 

It Is easier for larger properties to achieve a given 
SAP rating, so hi is likely that it will be difficult for 
smaller dwellings [those of under SO m 5 float area 
am tuggesled try figure 4| lo achieve Ibe values of 
70 and ?$ recommended here. A lower SAP rating 
tnay r therefore* he inevitable tar smaller dwellings. 
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Appendix 1: Addr^.co &t ftartidnaHnu orgimitutionii 

Huutinfl Aiwiiltorti *md Caop*ra1iv»a 


Belli myit 3 lomin^ Auoclatkin 

\ft Stgmcyfliin Attrtuc, thamharton G82 3JQ 

fUainutttrtliHk Homing AxsocLKkHl 
U floyndie Sln*t GJ 4 9 jQ 

Uocb Htnjtlftjl AvutiT^lwin 
6 ftcftrfit Sited, Grccnoci PAIS 4 PL 

friiXf’wtkx! 1 ii wj-kinu Q>opr«t*vp 
&h Kykrtmift l.teireni 
Mother will Ml I JXA 


GAP I Imulng Awciqtlon 
14 WtXMhWeCr^cctti. Glasgow G3 7UL 

Hu Film. Hill; Homing I i>oprritlYe 
77 NWdr ta Moute Dti*e 
bJmlntrgh SUM 4Tt 

Hilkiey Homing 

4 South Ward Rcvul Dundee DT>1 tPN 

jamri Nbbct Hooting Co-operative 
<FH |jmn Glasgow G21 21 JH 


Kingdom IlmkiiliiA AvwClHtWI 
Sillkrr Centre, Pmilitid Omri 
Glmntfhei, Fife KY* 2 D A 

North View Hi.hjUnit Aiu\ LJtkjti 

JIB mrpkLih- (lend. GLligiJw G4S 9U 

Piitkk limiting Atiacullfln 
Hi Mmrfield Squire. Citugcrw Gil SQP 

Scottivh Home* Iwpe helm*) 


Or^BnJtifl1lf>n^ Iwrohuid In ttla rvfrftBrch 

ASSIN I Arehttedv 
Station TtFflLfr 1 GCJ Staff Street 
Fkidgdun, GlJifio* D40 2PQ 
Td m + l SS4 <m& 

U% ONI iS4 6U2 

Building krttfjjFh rjublbhment 
Scottish I^Upi.mory. Kelvin Road 
Mil Kilbride, 075 ORZ 
Tel 011*5 233001. to IH JSS241S95 


BRECSU 

HRt, Canton, Watford WD2 7JH 
Tel 0192.1 4 * 425 * 

Fix 01923*64787 

Scatthh Home* 

Siratcgv <nd IVr^inTyanor 

rhlitle Ifciuv. 91 HaynuuW Tmitf 

Minimi gh rjlii SHA 

Td OUT III 0044 Hi 0131 313 2*80 


Appendix 2: 

Other HUtMt tif MtYlUf 

KrtciHV At 1 Ion Gotland 

21 Weil Ntt* Stin t . Glfl^nw Cil 2 P* 

Id 0N1 22b am 
Fan 0141 221 27 A 5 

Fnctgy Adviie nctiffi kheme 
Boyd huurpc^f ation of Aitbiicdi in 
Scotland 

I S Rutland SqtMfr, Filin truigh EH 1 2 BE 

Td 0131 22ft 4414 
lam 01 Jl m 2188 


SdHtlifr Federal loll ill Homing 

Mwctatiom 

18 York riJKf. FdJnlMJiih l*U 3 HU 
Tel 0131 SS 6 S 777 
Tan UlJI 557 * 02 * 

NM3itiih Olfur IVv’ekjpcnmt Department 
Gxmni ctiori Jnd Building ControJ Group 
Viktoria Quay. Edlnlungh EH 6 6 QQ 
Td 01 J| SSAIMOO 
Tax OUT 244 7454 


Tenant Participation Advisory Service 
20 24 Si Andrew** Sited 

GligpvW 
Gl %W 

Td OH! 552 J6JJ 
Fax 0141 SS2 0071 
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I'diitfL i& i knTJlh homing AockBtkm w nh 

mrf 1200 properth-i in 4 tw*|| ^uMubnJ diifrici 
jpfiTLiilnutrK lhnr*r milrt fn >m { jLHgSjnw dfy centre 
I Tik.' +ilflrey ludUkHtal tmcmfnt ,<>l Dumbarton 
ki'^uS tv4V kill I j.| i he nun the century, and over 
the p»l tT year* rankk Hmhinf! Elocution lu> 
acquired lUn in the block ficrni tilAifio** Dmrki 
immal and pifirsi* owners The refurfsivhmriU 
work inclLltkil the rrmudcIhlrtL ■ ■! I hi- ntijChl.il 
\H IE jlii Hilo 14 -i-lii nf nil Hi i jn- owned by thr 
•VAdcijtmn ITw tender cull frit the 13 Ail WJ> 
£471 OCX). «|uhnlntl to oo <XW per unit Hie 
rehirbnhtlnrni of the five *■ irtirnmi.it unihon the 
ground floor wu afttfitfonal lo llih 

The block h» ^Hkl unditonr n U'ttul walk. 4 
pitched trail Kid timber^ utmu floor nxmnMkm 
t lt>4tmK wa* by clrcttn 4hd mal hir* 


Entnn etfk wnCy vpoCiflcetkHl 

The piojevt wiltlir wcf> -eighth Trhubnh merit 
unilf-rijfcrn toy I he \wk LJTlnri atld ihr «HEpElrMl 
^jh-l un .11 lorn in cnrtjunctlnfi wiito John 

taiheil Architects tva* lljjth In Icnlu 111 rfKffly 

efficiency. Ifrmrves I he Aimciarioti ipralfled fU 
tn'ilinji unto rrm-enllriHui hnkr\ iftrt cnrnullahun 
with thr budding Re«*nh F^rjbtovhmein iflfflj* 
Ltmihirielfcm toolfarf were im Juried which proved 
in k- 4 Mrmklal wMw to Hk- MtocMlmn IVm 
other lirtm were *u£#rded by UKF for imiuMon 
ltI ihr t|frt illcmtkm hn hoi incntpofilnl 
Their wtftr 

■ kiw enmmnty dow-i-i jthitag - nnl ton hided 

due lo cott fettrlctldfu 

■ miHlrminjg mmblnaikm botlen - ihH (tidudrd 
dur lo thr ti|llrdi «nt Itivd^nl and 
uncertainty over their air and nutnlrtnincr 




thii p*g« torrrm part trf Godd Pi jcrc* GwurrMl IriqfTTUrtion Report 4E itUR r En*^jy ftftgmncv o Scorns Hncnng 
Associalkx! n‘h4rln*h™m projecti; prwUcod by ONECSU a.* part cf ?N*i Dapunmem erf lt» &wtfWrrwil% EnftfflY 


Efr«cwnc> BeV Practice prD^rtmttfft 
BffcCSU tmi Ganficrr. Wirio-J 


^IRCHIWO 
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CASE STUDY 


DUMBARTON ROAD, GLASGOW 
PART1CK HOUSING ASSOCIATION 



Hie eiI rttMmtltil periods*, uking Eiilip am xml ihc diffcteiil llai 

Type* pfescriL for ihr nuin energy eHitkncy mfnuira ire 

■ kilE IpJi! ItlUjijtlClfl. I l¥ll I 1 J 1 . j( 3 It {jdUUl| a - 

■ tnmljlMm |« e Hemal wdh ■ m imd term*! heating 

10 Id 15 ywn with comWiMlkiii Imilm. 40 id 50 years 

1 insitilhift nl * Iw waffle 20 yvjiii ■ whnlr pacLijp' )A m 4u vk?ar*. 

Edfemf e d paufbm k periods for thme measures m* tndwkKl m (Iml sprriflG anon jet 
9 Jow-e Jnijhk- SO ^jr\ 

■ Lnsulljtiofi of £ai hrcd wniTil hr j ling with cnrxinning oxnNn^iKMi bniterv 
25 ip .50 war* 


Energy efflcEency nwiiiurpi 

The riki JNtiin irKlu^ted m ihr final )|KtiUutjufi 

Wl f L- 

■ nufwf^J fibre Soft insulxtkm 

■ IntefnaJ I inula Non and ptaMrrtxwd to 
1 ' \1 t'l 1 h j 1 Wllh 

■ Inuitat Ido to duw wa 1 1 - 

S repUu-rncnr timber named double glii/mg 

■ extract fans ip luthruom and sin hen 

■ lull Jtivfiml U 311 IJI hrjinijE null 
Dnenhlnatlon boiler. 


"Hi- ruytwt peril Mi wircHinuld uUng Ihr emt nd bolh Ihr mrattirv and ihc- jih^uM viuik 
npLnji 4 H-y Elf tnmrpjMIe the meawaPi In i\w ih-m^T The avockHrtt *m-eV varuM riihjn jwipjrei in 
pfnfccl. TtwricXe payhadt prrxxh an rmlr hr taken x\ iperifk to cadi protect. 


t i cm 

drtorr 

rHiirtitsImunl 

liter rvhirtklthiiicftl 

filched rofii 

Ihimnaliietl 

1 11) nun iruricrjl fibre mmlaElnn laid helwrm 
|otili mm avrEwi |u4vli 

F vu-rnal 
wallt 

idui in m 

umlvtone 

?S mth Seini-ftgHl rftkiMrraj lihtc Inwlatlnn 
txiafdi and 12.7 mm fiiaiiritkidid lined Internally 

Clove WaSJv 

UninxulatEd 

5D II II Ik fcUsv. Wool MiLuJ 32-5 mm wjlllkMMl 

Windows 

Tnntwr framed 
sm|[le RbziniC 

HrplJiemetil limiter turn* windows with iSnulile 
gFa/inU r 1 1 mm air Kapi aiwt ihaughtvEiT|f|*in^ 

Vrnillatlon 

UttcmhcOcd 

llrau^hritripped windows, hatrimnrn am) 
Ilk hen ex tract fans (linked ks l l^ht milch j 

Hating 

C ‘njJ ami electrlr 
fires 

C^asdlied eefiltal heating with combhiatinfi 
bcrtler i tula need lluei, pk^jamnicr mom 
ihrrmpdar and IRIS 

IttJi waid 

FJefiTk immcrdPh 
SkeateEv 

From cumhlrmt™ hnllff s>mern 


Table 1 Energy rffUU m v fttmturri 



SAk mliiit 

17 

TV 


94 

Annual s|uce and Water heating iinh 

U3H 

£101 

tZ79 

£1 H 

LOi emxvvkim Munnn/ieif i 

72 

13 

6M 

2,9 


TflWf ? tsfOfUfFrt# SAP nitin$\, rii trx) « tufa wed CD; ruiinhwn 
/"ffiirf fliiff fj/f rr rrftf rfrh Jjiffni f 


Standard AiMssmwIt Procod nee |SAP| mtingii 
and coit-#ft«c0vfrn«4B 

A SAI‘ drutph wav earned curl to r the flits tx'l ■ 
and after irlurNihnwnl I aide 2 eimti ihc rhul tv 
fdt the Hat type* estimated to haw I he inched 
and the tuwvsi SAT ratings filler rclu rl^shrrwii I I hr 
anilysh showed that exrallml SAI P rating wen? 
achieved Aft, Mill space and writer healing cmh 
Wirr '-Mi mated to have r«!ui ed ftv 74** ibr thr tup 
floor l4ied flu and 5^*- few ihr first Hope 2-hcd 
gihlr flit t orri-spcmil mg * O- emissions are 

estimated io have decreased try «§% and 56% 
res peck vdy, 

Bui tcJjibihty Swm 

The diMerenl ownmhip not only ul Ihc Ihtr tnd 
of ific eommciutal unit*. ciuwd ddiy* during ihr 
fcliirtthhinritl works lltefr mh stern Ihak Ihr 

IdtcrTi.it bftdclvprk WnlLi narirklliit the heijjhi iif llw 
lutfeldlhti nilKftl hnoriir tmtafe av a mull ni Ihr 
hukldlMjt wtirb^ When ihr w&lh werr hr mu 
stopped ofilv one dde ol Ihr wail iw expowd j| a 
time in avoid problems wllh ihr monai. whkh 
wai M h m left! Ip hr pool. Hill wav Hum pSiUrrrd io 
I lull I lilt 1 mortar In place, brfnrr the other uik" wa% 
^trljiiwd and piufrrrdL Hir walh wrir aim 
citefidnJ inlL> the tool tpair and u rapped to Ihr 
|oht^ in inatr i hem mnrr veurr- 

Ovei lime (hr vmdtuuif externa t walli had fmikd 
in move tmtwudi. TfiH m-ihred h> r Fixing the 
walli EP linlh ihc Hoots and Lnn«f Walts. Mmtljl 
probtrmt wtiere movriririik bc tu p wi thr timer 
wjIIi and Ihr external wall* itlljthl lead to nvbnjE 
of pLiiiirr vem addmted l tv plaftcftnn pvei metal 
lath fixed aonu ihe jUPcfkim 
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CASE STUDY 



BELVILLE STREET AND SAWHlRLEY ROAD, GREENOCK 

CLOCH HOUSING ASSOCIATION 



t linrh ltd IikjLIv based housing association wLlh 

&hmt prnpcrfte* The lull rriufhtthnwiH ul Hie 
4-itwrt 1 tenement* at Belvilh Sheet and Biwhhicy 
Road was earned out m i 4 *^ fam wty 1WS 
t loch had J4i|ulFcd from vim nit private UHiKn j 
mixture m K l- and l-httlumin flats In Hit IrhvLi 
I luring thr rrUidti slnm-iit some remodelling +d IN- 
Mocks wii under taken Wtik h rt'dui pd iht numKi 
of ftals from SI to +h„ Twenty 'V wxi stf the flats 
KBUll pris jiv tv owned The teridet cost nf thr 
refurbishment was £1.H milHi.ni. njulvalcflt Tu 
07 SfXJ per II. n 

f llPmil walJs air solid und^limi- and the gr>.Njnd 
Hoof r* of solid n 4 imiiurt 1 1 m Heating w by pv 
and elect nc flm 

Energy eftlclorwy apeeirkitlen 

Previously, doth had rrfiifWitied 13 other 
nmeniem Mm ^ and, in addition tu a J pe*nr 
pollfl- hii dmliiped Its own ^nrral ipctifltilkui 


lor Itraermnt feturbLituncii I which Hpp0Uyk 
Arcli i U-i t s u u-lI as a H.iMs lot ||i design* I he 
ipeokflt dhrm was alttady high In lermi til energy 
ctlatkencv. Nit dirt consultation With the building 
Rescan h F.ilabJ is h Em- ill i HUE i It was modi I led To 
rofkvi grtJlrr energy ellitfrriKy. 

Mi kSiFk-iE K im included litiulal lutl bcItoii-H Ihr 
plntetfroard and external willing This w» 
irKdfpiFjid into Iht specification Mlo-wus* a 
comkrmllcjri rhk analysis In URL which indicated 
Hi .hi i. noth' ri^ic Jon Wiis unlikely lo occur within the 
cnnil rtiLl Ion si a vapour l i hlIeuE layer was used Thr 
A»oddlkm k i general spec l llrahon Was subsequently 
upgraded! as a result trf The vuggesled mi shtu Jliofly 

One measure iuggesk-d In- ElUt was not 
Incorporated Into Ihe lln-d specirkatiriri for Iht 
A»EdatlnfK)HTml fUh combtnitloci bollm were 
mu used Ifi place ol Hit- luck boilm because of the 
AuoiUliiKi's pdky llral new healing systems lor 


Tha juhfls Forma p#t of Good PtbcIkh Gaiwni inFiwmaipon P^port ip (Gift «), -£fw^ sPteHjncy nn Sw«i*h hocnasil 
AESoculion rfshirtmhfTwrii i-Mnacro.’ produced by BPt'OSU as furl >?i rh# Pu^urtmeni of lb* Crwtfonmt'iifc Frwgy 
Bml Pvacme prapf**mm« 

BREC5U. HPf Drtvi 
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CASE STUOV 


BELVILLE STREET AND BAWHIRLEY ROAD, GREENOCK 
CLOCH HOUSING ASSOCIATION 


The rang* oi estimated pavlutk pffkidf* few Use main energy rflk kersey nwasuiev 
taking mra ictisuni the diriment flu types present, irr 

■ insulation ol loft spates, I yen 

■ Internal Muilahon ttf rxtrmaJ walk If i- to yean 

■ do** mil insulation,, 10 ytm 
m double glazing, 40 to 50 year* 

8 imulbihifk of fcj^ftred central heating with tuck holler. fl to 10 yon, 

■ instill litmn af ps-ftted cmlra) heating wrih combi nation ipokirn, K id 12 years 

■ wlWfr package. 1 5 fti ZtJ years 4 with bark ho( la | , 20 jw* fwflh l < Hubliutlnn bftUtT I, 

*Vrw psstuc k pmatis war rutuum) uiui*: Hie tun ul tab ihe rtir+wih- 4n4 Ihe raortate*] 
ml [fidMIl las knempneUr lh# mraudr rn l*W prn|i\l Thr ntnrtaln} wmL Vined tan 
|vot*Ll til protect Thmfcw. payback ^fwh mi uniy fer taken as ifwlkr iu wh propel 


riciti 

Berate 

ret urftish rtirti 1 

Viler relurlilsliifaciit 

ftcKd 

Hnimuhtrst 

150 mm mineral Wool kill hmililkm 
beiwevn joists SO mm laid over John 

CJtlemaJ 

Walls 

6i)0 mm 
undstuuc 

Filter nrmcwrcL F^temal wall 50 mm npanded 
poiystyieiw muiialKin - pUsIcfbcwd 

On*c walls 

ilrmivulated 

Cooiposile IsoaiU irmipcking 12.5 nun wallbcianl 
and t H > nun r a muled polyil^Troe fitted miermtly 

Wlnrinwi 

Single gla/lng 

fctplaciiMttl Mer wlndtiw^ wtthdotfak 
glaring 122 mm ait gapi and <haught*inppmg 

VentUatlwi 

UncontToikd 

r^sugfststfjpiHd windows, haiturofn and 
klTthrn riiract fan* (On kid io ligtn iwlichi 

Heating 

Tils and electric 

Bun 

lias Ores, gasTlred cmlnl m-atifig Iwrn (sack 
bcHlet, piDgr^intiieE, tca^m ihcftnosUI and TRV* 

Hoi water 

Electric Iffimrrtflofi 
Iwaltn 

f rom bull HHlrr. IIS litre hoi water tank wllbi 
HO mm I jcTot>' applied i nsulatkm 


Tab!* I f rrrrtv r^Eiemy rifmiti/iff 



fdMr 2 Fftfe— i urf niNoyv. energy inch nmf i O s c mln ta hi 
Muff Brttf il/fer r e/HfMUowarf 


lefwmmi Han should be hack boilers Ifel* li hived 
on thr Vswxiaikni'v experience that in wimr 
iviwnwiH Hal* it ci ii hr difficult Id IeihI suitable 
external wall space for Kiting a combinaifciri bolter 
and that installing the fine «l a back frolkr 
ft eauer to achieve in I he limited space ava ilable, 
Thr prtvviA ownm weft given the choke of hotter 
type jjid 16 of the Z2 chose com bln UI Inn boilers. 
Thin was despite tit* f*ct I hat in romt cases the 
boilers had to he idled In bedroom* hn aiue of the 
Lack nf space. This pmOt™ It nod round In all 
tenements and Use Association Indicated Ifeal Its 
policy on ihe specif itHE km of Lumhinallori hoilm 
may change in tenure 

Energy offklency iMnum 

The nscasutes included In the final spetlfliillcm 
wetc. 

■ mineral wind lo|t Insulation 

8 micmit Insulation and pfaiicrbaurd ns 
rstemaJ walls 

■ IhSiiLilkm to close wail* and rfilhiK 

8 n pin t-rnent 1 1 ml ter I rime double gl.i/l ng 
8 kitchen and bathroom extract fans 

■ drtughlstripptDjf front of flan. 

8 full ir~ j-i-iued central healing with luck boiler 
^ AWcUtien-awiml fills j 

8 itill ^ .u- rued wnl i al hisit i ng wli h u m i hioati ( m 
taHlrt 1 1 <t JVa Eel y mvand MjEsi 

Standard As»ismrflt Procedure fSAP) raUofn 
and cofft^ffffdhwfwii 

A %AP AiulyU* wj\ carried out for ihc fins iH'fun. 1 
inti jiil-i irfiiThmumiit lahlc Z gks'cs thr results 
fimtt I hr tvlD ty^iei eitf mated to hire Ihc 
highest and the Itmtsr Ml'" rilrngs atlet 
rriurtrtihim nt The a rulysas showed lhal go*d SAr 
Tailings were Jch k-sed AruiuiL Space and wjEa 
healing cose* were eitlmated lo have trsiuced by 
n 4 ! h, lor ihc ^ctnrid floor 14Kd flat and hZv lot 
the ground floor 2-ikcd flat. CforrecpcimJing t O. 
ecmsstociK were cniirtuled to hive reduced hy 
ZfFit, and 27% resfWM Us L“ls 
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CASi STUDY 



1MERKINS AVENUE, DUMBARTON 
BELLSMYRE HOUSING ASSOCIATION 



Ttin iV4i (he «^nnd fph*w ongoing 
tehlfhlihmvn! work c an Mil mil bv Jhlhinyn.' 
Bmudnx AwxrUtfcnA wMcfi owr» ffboiil 
pioprrtln in i hoimnjt rtiilr on ilw uuhlun* of 
Ihimturicm. the houimpg Jcwn^l In thlutudv 
Wtti klilt In l l » 5 t. anil . 1 1 ' i n I . l 1 1 1 -fc? ||j|> rrili'ri'ii In 
smck mli Hit Aiiw jjikon K^turwi ih? 
proprfUri fromScooivh lIuntTk in IW2 The tendrt 
coui ot tiw frfurN\hmrm work wrai 1 1 ss imMjim, 
trpnnrfiuriK £37 wm |wr timr. 

HKforntmctfaMi compilvrt * stcmjl nath of 
fwvHjirt ninqftf, pfclt hfd rnr*K and -..‘Liil amovU 1 
tloojv Ifi-jtirk^ was hy d«trtc fire*., 


Energy n H'clcmcy ipflciflcitiw 

Ilk- k lMdiklim-rnt Ini tndi^l whip mumMi In# of 
Ihe Wmliwlth Iht partial ninovil oi hjkiwk'i on 
the Ixutit elevation, aeld Ifu nurruton of piilruinf 
jrtai and iht twdmptiii above cm tfw ?ejf 
elevation I In- tlpdpri try Mlirlijir] k Vn I'hornlcy 
Arch lt«n> wii^ in i pulti uUufy h^i dandaitl of 
energy rlhartin', ihiv and thr 

4d\irHftl Jt which Ifw fruUdiMK Kiifirdi 

frlihlldini' nt |BKE) became involved, thin 
additional nu^uid lugged rd by Etid wwf not 
adopud llnrw were JdiJun nul 50 mm Ml 
inniUdJan. km emkuftffiy rtow-el double gimng 
and the nv of j condmvi rig (Ofiibiiutlan bciilcr. 



— 


TV* p#p«* forma pal erf ''Wk.nI Practut n Ciwhwal InfomiAKin Ft^p&fl 4 ri fGff| 4fiL l En^u> "tllcwnCy in StcHlinh Housing. 
A»OCh#lK^ rpMt>iwHmgrt prwecis . fudduced bv EttECSU m part o< the Lw^rhortmeftf ol 

£t^o*ncY EWti fraction iwgrtmm* l^iu ffa i^S^hAal AWCAl 

e^CSW.B^Gardcin 
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CASE STUDY 


MERKINS AVENUE, DUMBARTON 
BE LLSMYRE HOUSING ASSOCIATION 



The range cl edlmatrd payha* k per huh*, taking Into atipunl I Ilf dJheirm Ihn 
Irena pmmu few the main tfPrfEgy ffftdetKy meaner* Arc: 


IV> mtn hrfi ttnuidftaTL. I year 

muilatinn In efcwe iralh, 

ID Ip 1$ wm 

double glaring and hilafin 

130 |p 150 yfttfi 


tactimijJ iniutenon, 45 to 7S \e an 
ground Up « iiYtutomm. 10 fwn 
NHEAlLiiMifi erf central hejumg 

wiiti combination holler, 4 h>S yean 
whow package 2n to ;i$ yciin. 


^Tlmalcd payfutk [jefhxh for ihaw mtimnn Esrrt included in flrul tperifkafinn ire 

■ jddlrfejrul SO mm ktft imuiAikriii ■ i niUlUfktn erf cavflml normal healing 

t yean with c-nmfcndng iPFnbtrain™ lurflrr 

■ fcnw-r doultk glarJ ng, 1 10 Id 1 30 4 to h ywwv 


Htu payback peikwlt wti* ffttjnrtfd wing (hi Mtl ^ baih I hr mrjum mil Ehr raorUinJ wnrL 
imnHiy l« faWptwito I he mw i pm Ln the prefect Oic nu^ljinl mwk varied Irimi promt to 
[nuKLt TV^brnr [UfiitiKt pTTF^Y fin Uftf* Inf Ukrn » tprctffcr Kp CAffe ptD|rCL 


Item 

Itfb re 

rel iirliiiliinrnl 

Alter refnrbldimctit 

Kocrf 

Untmiuhared kilt 

ISO nun ininer»E fibre 

ijHcmit 

walh 

mm rw-finn 
ivwlcrrte <tJ50 mm 
on thinl floor t 

ftnrdrf 4i> min i arid 00 mm expanded pcrfyifyfrfw 
to einrinf walfi SO tnm iJfviry and plaii ctboard 
E 17 S mini inierfiAlly 

tn twr miff 

UnimuEatfd 

"TS mm- pfoyTctboard ami to nun pnfyuiellMiie 
cmipnllr hem Ed to eliding Wall 

Wlmkw 

Moitlr KUzmE 

keplac etneiit imtiet itiire double ^Uiing 
1 12 mtn up) and draught uti ppm*; 

tiTonnd Open 

llntwuUird 

ib mm chiphtianJ over Urfi nun iiuiiliiimn 

V«ll Hath m Um ■ m\ rat led 

IbauglllM ripped Wlriikswv. tuihirami arid 
kiuhm ettT4Lt la mi (iin a time i witch i 

Heating 

f leiiiU hie% 

central heating with uwnhtnaikm 
builet < tan aulvErd ltueP E ptugrammer, riMim 
ihctmortAi ami TRVt 

\h\ T Witter 

Electric Ifitfotfliwi 

heaten 

E-rcilth cnmbiUahoit bullet lyML-m 


JiaMf J fUcTO 


Item 

ii^p floor 

i hi! Hal 

lirvl fliHtr 

t lied Hat 

Ik-fore 

A H er 

lie In re 

After 

SAT rating 

f 

12 

n 

97 

Anmul gkm iml water healtng mb 


£109 

£+67 

cm 

COj cmiiafoo iioaimfytMY 

6A 

17 


3.7 


/iiMc 2 f Uirmih-J S. W P rurfii^i, ctrrrify coif.i ■ ttul I I I, rmJtdrrin 
Jxf/nrr ami after rffutMiktiienl 


Energy efficiency menun* 

The meAuinn included in the final iperiOcatluo were 
• mineral fibre b 0 Imuhttoa 

■ tvodeml |K>]yslyrrnr cktrtfUl inuiLmon 

■ imulnbn m cio-se wall* 

■ encloimu* (if bakunlc* 

■ RfEHiiid Root tovulatton 

■ frpb^reieilt timbre Era me double 

■ i itjj, r I Any in klkhm and fraihrwttr 

■ full KAidirrd cvnrral hwUU i n wi<h combination 
bpOrf 


Standard AjaHSrtiertt Procfldura {SAP| rating* 
and coil-effectiirenei* 

A SAP -uuhvh wa* carried out lor the flats bcfme 
jMii jfln refurbishment. I able 2 jlvn thi' e^uJEi 
fnr the two rial type* eUlinalrd in luve the highest 
and (lie brwesi SAP rulings nfler refurhlshTncnl 
The analysis showed that rtcdk-nl SAPi*Un*s 
were achieved, above those which could be 
typically cipected for rehirbidred pfopeny, Aniiuaf 
*pK* and Wltrf liulinK etnl» wetr eytinulrd Ip 
mku v liy (or the lop Dpoi i-lied Oat and 
Ine i he firu ih*ii t-brd Mjh r cmripondlng i 0 : 
1 'inhMPin were estimated to have reduced h\‘ ^K'S- 
jihI 2ivh, reipectlvely. 

Taridnt contultatiwi 

vk a niiTtmj? with thr AtmtaUonS cjhftTbpfnriH 
commlltiTt II wai dear shai the Tnjunti were very 
pluawd Wills l he relprbkhed h«U^ng P buS llldl I he 
hi$h dJimlard had been jclik^d nor Ehmurfh thr 
Awvi at \* rtl'i own Lnowfnl gi- bul bruuv an 
an hit^t lud been employed who wai ekperlerHtd 
in rrturtriihmefih Hownn hn futuce ttftirbidtinmt 
prnji^u thr a ommlttec i% likrk uw ihe SAT 
ern rj(> r raini^ ay a dealp Em>i Thli will include 
a^kinpt tlhr .m Eiltcet m achieve a Nf tecdretl mintmiim 
SAP enH|tv fating vaJue. 
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CASE STUDY 



FIFE DRIVE, MOTHERWELL 
FORGEWOOO HOUSING CO-OPERATIVE 



hvp&QQd Homing i'iMipcritlvf tm Jtwnil 
2M within the dlitrk t. clew 

m I Nr cfnlrr al Mtrihciwdl I he I *151 h-buill houiinx 
dnirilH^ in (his \l Lilly CoOlprhrt five J-^nn v 

biotic* originally coin* tiring 42 flab wtitrh. altei 
were induced In 40. forgeWootl 
acquired the hum-lug hum Motherwell EXtliki 
Cowell In 19^4 The EL'IiEthriNirLVHl iOoY p||R In 
l$9b 41 4 tender ™t nf £1 S mUllon; equivalent to 
OA TOO per uiUi 

The curutructlpfi Miiiijinw^ no-dns conotir 
rtttmi l walK pile hid mot* and concrete Noon 
Healing wij by %i\ j nd coal Urn 


Energy efficiency specification 

Fhk W*i Hie Shirt pfutr ol r^urbhhmynl wnr*. 
Carried OUI hy I he Co-flprflitVQ and (he 
vftrciftciltlon tty ARM AcrMttd* wan lei a high 
standard nl energy rffitiWiry Mowfvt-i, niter 
iiwiiullatiori wnh Use Mm Id mg Rewanril 
l.nabthhirirni |BftEh the specification was 
acneridiHl In lellevt jpralei rn-orgy vlflrienty by iW 
addition ol t kbc ceiling imulatltm and an extra 
40 mm Jolt (rmilation 

Two oilier mmynii sugHedcd by ftHS-. ihe 
tue or low-eihonvirv fknv-c | double glaring and 
condensing combination boiten - were nert 


TTrtfc nape ferma pari erf Good Pmctte* Ganeol Inlormalioo Ftapori 4B 1G1H 4fl|, ‘Eno^y itflcmncy m Scollliih Homing 
ft T* MBil i fatlPtPrthmBnt prwet* prfldirad by BRECSU aa purt cd ITm Pwartmenl ui Vhm ^nwfonmanty \ 
Elfcmncy BeSi Ptadcif 
BRECSIJ, BRE, Ganton, Waitom 






CASE STUDY 


FIFE DRIVE, MOTHERWELL 
FORGEWOOD HOUSING CO-OPERATIVE 



f tie range of cdl mated fra>1w ic prrinrt^, taking Inin iciuiutt thv ddim-rii lUi 
fyprt prranf, fur i lit- ntain energy efficiency meanm-c are 

■ l ii iu L i ikm ctf Util ipitev 2 yew ■ finmnd floor imukrtmfy 5 vein 

■ intemiJ miuliiioti of mtitm 4 ■ tmullaikw tf pfrltOl cenifil healing 

walk, 10 in IS year? wtlh cmnfrliunun Iwiler, td In IS y*m 

P double glaring. “Ml* to 1 3D years m whtrie pji Jugi. 20 to 25 win 

■ tkhc wail and ceiling IhtLililkm, 

35 no SO yr*n- 

KvmruiLa! ]uvlij L k period* fa r I hows irfeimm not I m. hided In final *fm1 heat Inn an- 

■ (itwHP dmihfe gUaing, SO in 130 yean 

■ imTalLiiiim ui gas- timi mitral healing with ci^nkming covnbiiulttro toUrr. 

JD to IS yean 

*tHr tuytMck prfh*J* wtIt i-iriiTuinsl u*tng ifw o»l ■*# hmt l lh# meawr*" ami lb* a**tnafrd IHsili 
wmun to iKEirptRniic the bvaupt in Ibr pM^i . th* hmh i itnl wh mM Inicn m 

ns**T (ltrtvrl. |WT scab un imh k UUn a* lfmrilli lu r#ch ftfntnl 


imroporaled info Ihr final *f*vifkJtkm I Hli wj> 
pjj manly due t» ml rcvtrtrtlnrn, 

Enenjv nfFIc l-pn-c if nwsHirii 

The measure* Included in Oh fliuJ specification 

Wt*fr: 

■ gJAEA fllwe lull lilstaLnimi 

■ tnlemal imulatinn to ealertul wall* 

■ EinuUlkm to time walls and tiling 
9 ground Ooor Invulatinn 

■ fL'jjbLfmnit m: U rijciul.de gLii/Jng 

■ exlTact turn I o kitchen arid bathroom 

0 lull gavlircd central lien mg with cornlunaliiin 
holler, 


Ifein 

tklurr 

rdurbuhniNii 

After rrliarblxhinetis 

JCOOf 

UnlmnLjtrtl 

15a turn glu^ iKwt loti jnmlatiou turiween 
Itniti, SO mm aerm* joliti 

{jLlrtrul 

wjKh 

Rmdrrcd 300 mm 
Mtftom CanCTfle 

fiifTrul rnnkT ixpairrtl with S mm added to 
the e*rthriR i5 nun Camprmlr inujlaticin hoard 
ami|if1ihig 10 mm tilauerlMiard and 35 mm 
cxmiJfd (V fH-vtyrnJr m^Uillkm liiUd mtemalh 

Clow tafe 
and LfiSing 

L'mnvutahd 

Compodtr uuuUnmi iHjaid cnsnfFrl uug ]o inui 
p]nh H i hoard and 35 mm extended pedy styrene 
InHildlkm OOrd inter naOy 

lit found tknr 

Uhlntubltd 

irgl mm miticnl irtd ifUuLrlkHl lakl under 

floor hetwimi \oi%n FOfid tn plm 

Wm^low^ 

SlnW KtJ«ns 

HtpLar ntU’id FVCM! wtndi™^ Willi duufik 
giaaing it 2 mm at gapi and drakghrtthpfnng 

YcntfMoit 

UncontnlM 

nranxIiixiOnied wjudowi, bailmvnn and 
kitchen extract fatlx i linked to llfiht vWklthJ 

Heal mg 

iiax and coal flrrt 

t.rav litre, gavtued antral healing with 
coinhuialmn IxjJjei Ihalxf iced 11 lii- < progiani mrr. 
ftKirn liiermoiiat and FEVi 

Hoi Water 

FJrcfTfc iftimmuin 
hratm 

l-mni cunihiEuikm bndet mirtn 


Table I Taer^y effkkncy ttura\nie\ 



TaM r 2 frOirulfd MP ruling iWJty cwM joJ COj eairkitom 
and u/fff rrfnrMifr.prirfPr 


Standard A3Miim#nl Procedure (SAP} ratings 
and COit^efTtcthrimsi 

A y\l* *ri*Jy*Li wax timed out idf the flat% Mcmt 
and afle r refuibldirneFIT fable 2 gkito the Irurit* 
for the two Oil type* estimated lo haw the highest 
and Uiweti SAP i aougx alter rfftubtalmnt, 11w 
analyiti show* ihaJ excellent SAP rating* were 
achieved. Annual Vp*Cv and Water heating casts 
were ntinurod ta feducf hv 7 1 ‘ h . tor the top llodt 
OaF and for Hu- Imi fkmr Hat. with 
tonii|^>ndJn}( t O-euiiMkim ot I milled to tun- 
nrdiunpd by ?$% and iWya^ re i|wttivcjy, 
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CASE STUDY 



MULL AND IONA PHASE 1, AIRDRIE 
GAP HOUSING ASSOCIATION 



i tl \r IkniMnjt Awncuiimn has abend 20110 properties 
lliiiKi^hnur tail crntni] 3k ul la m l The 2-itohfV 
temerd ftmitm* ikwiM bn itib cate :stutf\ 
umiprih\ 67 I ln-iiKnv^n Ivh^ In nil in the lily 
|dfi£K i i.AT JiiEiiiri'd the p ro[»ertira from 
Mnnki^nih fXmiki Coimcd in l fc w The lender 
i mi ill the refurfikhmenJ mirk wu £2.44 mil!k>n, 
representing i t<s +IX> per bouv 

nw houses Wine hull! with Jiii hw wall type 
1 1 insl hki i i an ^ he single js pti Mm «att5 (tie WJ rid- nv -. 
on one rhrvalfun only] have gable, party and InMW 
waSM ill tradMnmai cavity cnmtrijfrthxi: nr at wall* 
hate timber infill panels dud ptlaxetl lien I Ivr dual 
J’.peO housing i\ % i mi Ur. but kirh ,i mixture nl 
cavity wall and ml i ll panels al the from, All the 
houses had Hal roofs and wilkJ mrirfiftf flucm 
They ahead* ImJ gat-find rmfral bearing and 
liouhfr glaring. berth installed during previous 
(efurhlshiwm work In 1990. 


En&tflV fllfldwcy apflciflcallqii 

ITw Adulation has rMemlvr eirprneme of 
letuihbhihrm and the s|>niffcjin>fi« tn ARM 
VnhllKh, was high In plirntv efficiency trftm, 
However, alter consultation wiih die hulking 
Research 1 Atabllihitienl i.Mtf », Improvements were 
made to Hie spec Lfkrji inn to reflect prater meigy 
el hi lent s t he ch j n rc* I Ik ! mled repbfr I mu I of 
the existing gas- Cited irfltial healing UOTI vcM iOOJl 
baflen t with j gavltird inmfrtiuthofi Ik liter mtfm. 
The A«m ijikin amuilescil specifying tumJmMrtg 
1 1 nitfisiL.Ji ion builoi n Ihe lepUcemeul system \m\ 
nates l this mil due Id the greater capital uni and 
limited npawmf «t their u«. 

ITmr oihei measures vuggrtted btf (TO we« not 

undertaken unravr gi tin additional su mm loti 

imutjHon. easily fill and Hunt edge mmUimn 
wiiti expanded pofystymie al ground k^el around 
the perimeter <if the Irrmn. These measures were 


THL* tomm twl Of 0a*d Pf» Mm« Gwwsl »ntafTTifl!lon Rwcul -M5 fCMR 4fli. 'Energy Hhjtiflfpcy m SccrflrWi Homing 


AiMseialMn nsluj'tjeil'imtwtt profe-cli' . ptoclucejdjy SfjECSLP 

Efficmcjf B#*f Pmchca pmgrarnm* Fp 
9REGSU. 0HE, Giir*m WWtard. I 


Ot IPW 


men I of Use Tmirwinia^'i Fn 





CASE STUDV 


MULL AND IONA PHASE 1, AIRDRIE 
GAP HOUSING ASSOCIATION 



nw Mngrnf fififfljtnl paytatl prriodi'’, toUri* into r|>r if If Term! home 

pigarnr, ffn (he main magy dhdmcy mrauittir air 
* Iriiulatlofi nl h iff t|k*m. 1 to 2 years ■ internal I muliif km. 2 sn t yvw 

m muiJdlUin |0 to *0 yean ■ Visible gkiihig, ratlin years* 

■ t.E K*vfimt central heating ■ whole gut L,^. 25 io j* 

wHh cumhburtlon boilers, 10 io Htfynn** 

- ttilr n Idi|>' A ttiiall dm* urm* arid U Ikv wlfy t-i MtmTkm in lfi« -imkiw im hm n Nt*nt * 04 *- 

jJiiJlnj wu (tinrut N**f and aiUir mtHttfiftaferfa 

" l7irfr u npvl1 * " fW,r ** lt| *"«< hiiw ladU fetlkr* wsim **» pwrwm Mm* and mn 
triMfatdmm 


lAtiimid pAVhotlL period* feu chow irwatwo M IraJudnl In lirtd nr. 


AtlsUlhHui so mm fcdt knuilalfcvti, 

% %ul vein 

d¥ih‘ fill lb adrfkllNjn ft* cifrtnaJ 
LRiuJjlkin, tt> fii 40 >Tym 


Hone edge invulaoon, 45 ru 50 vran 
kniUliaHart of gAvFirrU central 
*™ftng with i undenting 
rufnNnjikm bndet, 1$ to 20 ynn_ 


-Okr (MifwiL prttohw yr iltiiMfcd Mvt| tftctsri <4 Xh m* mamwl lb* mwiM not 
rktnwr to ImiiftnMHtwflMqn n flw |m*a- Tlw mecUttif ton* mM Inw pnfeti bprymt 
lien'll in rulNtt !>m>.h.jn only l* uim j. i^ilk kit«rh pmttit twmw Ihr Hm »iH jml m* 
" I " ill « 4 mall til Ihr rrturtmhnwin rhr tuttui l imrndt luvr I*™ .41. uumJ rtUliw tat 

Iht rtf-w nl^r II m 4 thA^n 



Rmtf 


UnlntaktHl fbi ™i pturtad root m ted [ 5 fJ mm mineral 

wool knit imnlatrfofi K-t* nil John 


I. Hemal 


iTini briel - 50 mm 141 mm eipauded {ndvmirJH’ inmtafhvi 


walli civily - 75 rnm 

imK irti- tknei 
UJfl mtn Ihtibrr 
Ififlll funrln 

WlrtdiHo Pouhlr (kdn|{ 

•m ivr W 4 I 1 

tilljflr aapra - ||f«, 

Ju.tl 4ipni - J+'Mj 
Vmilli t lean t iniUMhi-iE r i pi h^f 

winitowi, tMilmbom and 


wiih 2$ rtttn rifmnl rmdrr in ttming 
waJK 

ifwi mm niiftrul wool mm Mem l*hinU 
new mitTii.il Imiog 

iteplacrmrfil itmher wimkmri with dot 4 |i^ 

SijJ’UlK i L 3 mm 4 tf ppk Alu E [ t ntllppill| 
‘Hi irf wdjl (ila.'nJ tiojtJv atprti 

tifcill aaj^i l+'ki 

Drau^hfcutlppKl window, urir ikMinkllty 
cniitrollrd e*rml Idln 


kklchm rxtrart t*m 


Healing 

t ia v 1^1 M-ntral heating 
wkih rurtwnDnmil 

bakkn 

€is-flred central healhig with iomhmmion 
ixulrr thalinreil Ihwi, |U*fcgraniiTWf jmd 
TR\i 

Hoi wafer 

fcTcvtrk iTflltlrruon b«fm 

ituna comlUhatlrMi hr 4 kl vrUrtu 


Jithk f fwj> f/fickmt 


OOl Ifktrjfparjilt'i;] Idqtrly Im nm ol colt but pru^ r 
be tt ho M luted Inr lEir lum.iiimi^ phaln. 

Enor^y e^kclttncy meAtOniB 

The mttturri induced In jhu Unal ^\lElcdikin wei^ 

■ prldird roof tfccftd (rft-r inkling flat roerf with 
miiH-Ml wool kilt mniiJjiHin 

■ lelNJrred ralrtlkil ijiuilannti 

■ i fitrrrul tiiiulii km mm mher w a lh 

■ frpbcrpwni Ltrvvfkff tuttw iVkiNt jQWinR 

■ iwJiKlkuti to JtU/rtl 4in 

■ Kpiicnmftt extras lain m kiEchm ami fcudmanni 

■ roll ftJA^krrd (mtTjJ heating Wtlh MirnhLnjiiMO 
tioikf 


Standard Atlttamfnl Pmctidore (SAP) ratings 
and cdvt-elVsctlwiiwM 

A SAP analysis was tarried out lor ihe house iypei 
hrlore ami ultcr tel urblihlfkro » I atjlr 2 gives Ui« 
results Inr the I wo h hum* type! ethnufrd In have the 
highest and lowrW SAP rarinp altti retuphtlhoirriE, 
Tike anafyiit SliCkWi lH*t, lat#c\y beCHk nl Ihr 
Misting & Hihlr- gLs/nik and lu j n rig, the SAl» 

fatiiles brfon- el iLiibr^htnuni wrn- rravinAbh* As a 
iriijii oi ihr MoitHshmmr, rwrUmt \\p mnn^ 
WOT ichlrsrd Aimtul *[i*cr and water hraEing costs 
wnecstimvltd 1i> irducr by 47% for ihr Un0e 
™j letTicr aqnd IWh !• n Tlir dwl nod-taTacr 

hrpitm. Livm|XifHlln| t Oi ctkkisskwn Itr ntinulfd 
to him; milord by 14^- and 2 *h, rrspetttVfly 

SuilddbilJty Iuu«b 

The thvomkal uving in the amounf of pipework 
as a resull ol Eepladng a tonvmbomkl IjcHler syslem 

W|| h J hi until pn wis isi-i wliollv achieved 

nio WJS huniJU' (Hi- -^ks klLnl or Ih vE rmMe for 
m-w pipmvi.fi. iu be i 4 jd bnrnetttna nni 
pnsuhv becjusrf it wai cOnieiJ hv JotlTv |o pirS’ent 
Ihe rcimw Al 4U.I vumn^ of jiHUs, dlrfefoc^ the 
ppemirk (dim Inlkwird rAlstlng hmftrt mufrk. 



\AI S raliog 


f.O i'HihiliiiH (I t a ri rl i ' i i 1 y c j ri~) 


Vinijk Mspeil 
end Rtmct 

Ihial mpct l 
mid lertutr 

Ikftifr 

After 1 

i 

Before 

After 

46 

79 

55 



€2ki 

T442 

lltfi 

H.T 

s<$ 

7 J 

4.9 


fubk J litltminl MrwMttXi, foeryF cwfj o«J c ftnhykm\ 
brfiww nrnl ivfleir rrhnhhhrxFriir 


The refiuhtihmenl of the ITS hKim whsiti mj.^ 
op My|| jod InrLi was h mg CAlfked out an a ro4Ehrig 
programme CWrr a four to fl\r \VA1 period. \\ a 
result, oppcirttmiflt^ Wrrr Uktfl by the d«fc ol 
nnrLi (o leaf Ik Hum rarfkf juru -d ttw work and 
introdiMt Imprcnvniunis in det-hling jnd the use 
sd mom siurabk pranihsciv eg fiiAkenf window onh 
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CASE STUDY 



BIRG'DALE ROAD, CAST LEM ILK, GLASGOW 
NORTH VIEW HOUSING ASSOCIATION 



Hatih Vn*w ii 4 imiiy IukhI homing ndciation 
wtih jbfHjt i mi fnopenies <ti the large homing 
E^ztt irf * JUlrraiil: on lire umltion cd%c erf 
Ulaiftijw. I his anstody drarllk:* four stain of a 
terraf* id 3-tln «y huuUTUt iHiill in tht niUMP-Wi* 
and provtdini; a lota! rrf 234 UhrtJrthjm flats North 
Vwwr acquired Ihf properties hom Scottish Homes 
It I 1991. I he tender ml of the tri^itMahttierff mirk 
w*n 0152 n» p equivalent to l if] 4IX> per Oat 

Ihe cciiHfrurtlun comprise* r Umval bfkk^jvltv 
block wills, pitched roots and limber floors 
Kiting was by <oat and ffectrk htrt 

E mingy eftlClcncy apDClf 1 C A 1 1 Oii 

I In 1 projotl iU I he second phase id I lie planned 
works The -in, fined; werr The ih»y Aitken 
haJtllelldllp Who Wert a bo cfttpkmd 1w the lifil 
phase, Ole spec I ( ul atkm wn a heady hJ^h i:rt terms 

of energy efficiency. Although the contract price 
was being negotiated downwards ihe ipctilkdbno 
was nrodilKil. alter consul tat inn with rhe Huildmg 
Knnldi l.slabliihmcTlE iHWI-i In locludr dose wall 
insula [ion al little extra nn\ the other measures 
suggested by HUE weir; additional 5n mm of loll 
Insulation, uvllr fill. km-ecnJmv|ty |bv-e| 
glaring and ^indenting cnfnbtnatifin boilers Noire 
irf these nH Mvirn wete fixorp Hated into the Pinal 
specif iLatlovl beta use nf hw^rl rnrraintv 


Enengy efficiency meniurai 

The measure* tnciudni In the final speciflcaikm 
wrte 

■ mineral wool toft imu Union 

■ ettrmil insulin Lon (dllicr rendered of dad 
with brick! *o brink tnrtcr kal 

■ miulafion to dose Walk 

■ below ground floor imutihon on tnvm kaf of 
cavity wall 

■I rrpljtc ernent PV< s< > a< vubk glaring 

■ kilo hen and bathroom extract fans 

V full gas-fired central healing wilh lombmaticrti 

boilm. 

StantinnJ Aanossmifftl Procedure (SAP| ratings 
and cot l -effectiveness 

A hAT analyst! wai carried am lor the Hals » I hey 
were fcwrtre and aftn rtfuEhiihcnevit tahk 2 xjstt* 
the ICfttbS hum the IWo flat typo estimated! Id 
have I he likghesl and tie lowed SAP aElct 

rehuhlshmml, The analysis showed Thai exttllenl 
SAP ratings were Jthk-vcd Annual spate and water 
heal Lux costs Were nfltiuled lo rttfuce by 77% for 
the top floor flat Jhd rilm. lot the ground Mirk Hal; 
ihc corresponding reductions In G> emissions 
were Ollmaud at 7WH< and ftT'Nj respect IvHy. 


Tha paQt* forma perl of <k» d PrecUce General IrrfprTTuHion Raped 4J* IGJH 4*1 -Eneroy trftic.mrv *t Scuffeifi ttoLwfiq? 
AsBOcuitiofi rwlufbiKhrnenf project*', produced try BI1EC5U as pad ql llw rJtefuuftnE-M ul '!■- fnvfwrrHfi^r'i I 
fifliwsncv Beti Pradce pro^arnmn 


Bl^CSU a «RF Grten Mwtom \ 


sA'srmsasr.r, 






CASE STUD V 


BIRGIDALE ROAD, CASTLEMILK, GLASGOW 
NORTH VIEW HOUSING ASSOCIATION 



Hi* range irfestimaitfti payback pirtocH* uki nj* fnlo AftOunl the dlfteMi lln 
types pTevnt, fnt i hit- main energy efficiency mraiufet arr 


IkUtw um« rid !k*n inttilatitin, 3(1 yean 
double glaring* MU to l«l yean 
ImfallathMi Of |dvhrtij Central hr j El rig 
with combination Unices, 10 yean 
whole- pj* 25 lo 4fJ yean 


■ insulation of loll tfnacr*. 2 yean 

■ c-ticm-it jmuljtkKi with rendering. 

60 fo 150 Win 

■ crtrtfijf ImnJjtmn wkdi brick 
daddlng, 70 wan 

■ do* wall tovuftiftnn, 5 ft to 70 yvtri 

Estimated jwytui-fc in-ripd* for i hi**’ innaiuim not jndudrd in final spctiflanlno mr 

■ additional 50 mm loft I mutation, ■ krw-r iknihfr gating. 70 |o 90 yruts 

-1 ™n rn jtii-licwJ ccriTfal 

■ 50 mm cavity fill In addlVNrii to boating with uwufcnting enm hinatmn 

wall IrmiljtiiMi, 50 io 60 y*avs 10 tn 15 **arv 


*Thr payback. prrltiih weir eiifcmatnJ uilrye the oni nf hr*m tin- ffir»IUr ami tile Uuklrted wii|L 
n«nut>- la ifuarp'iFair the mettuft m il|r pKvfvCf the ^wxufrd work varied from propel lu 
IHIIWCL IlwrrfiHr pertr*!* urt «ulv tw MMl -n iptclte In rath 


flcm 

Hcfove 

rrlnrhivhmenl 

A Fl iff ret nr III ih mm E 

EqpI 

SO nim Udt 
liiiEilaEJfm 

tsti mm mfoierjl won! Mt Liioilaimn 
hieiweefi 

Lilemal 

wA 

103 nun bfick - 

50 till - 

1 lu mirth dense 

uirtiTVte Iplnrk 

laming mb clad wuh dther itkl mm brick 
ami mm estunded i^tlvctvTcne, m rendered 

Ml Itiin expanded jwInriTi^t 

On* walls 

Unlmutafed 

< junpnou- hnanl cnm|wnlng 12.-5 mm. waitlNMid 
and 1*J mm expanded pih-hnwroc fitted unenwily 

Citiwmd iVmt 
hniuiaiion 

Umimilaied 

Ml Hun Cipanded pofovlyrefie to 0.5 ni hk'plh tMl 
inner fjceof Nrnkwruk 

Window 

Singh' tSlaalng 

ItL^ilauL'ment PVC-U wttidowi with double 
glaring |£? mm jit gapi and d laugh t\t rl piping 

VmiilAihHi 

LPntitin trolled 

li.i!hFiflimand kllchefi e^lracl lam Umkrd tn 
light twin h! 

Heating 

foal arid declriL 

|fl» 

tiai Hit*, ^as-Orrd cmiral heating with 
cnmlri nation bcUh-r (tan .tnutod flue^ 
limgrammo ionm thrrmo»tat and i HV% 

Hoi water 

F|n VI It 

ImmmKn heatets 

Ffnm combtnaimn Nkln 


ndfr I Fnrtffv r/flriewry nfftntfm 


iuMdAiillllv ^uu«f 

In Ail Nil like top fl«H fills, whefr knicn were Hunt 
through the mol flues bad to N* taken ihiuugh 
exlmuJ h jI]v As a result it wai nut pemthle to site 
the boOm in exbttflg mpboardv InttradL holler* had 
to be wdl-majjiiod Jn j pchlfbmi lhat made hi dffldOlt 
tor the programme* (which could not foe skied 
WfHTBfV thtflk the builrf h to lw n| wealed. esjxs i.illv 
hy rklrrlv hflatttL Ip wme llals Ihe e ihami gjwri 
wirr f si ratted via piping 111 rough a bedroom. 

Tenant Consultation 

Nine mnniJn bt-lom ihc work W4* due tn be 
completed a meeting was held Jt which the 
relutiinhmenl measurei wme dttcuswd with the 
icnanli the aim of the meeting w*i to explain 
wtlal Impfomuentr Were bring put In place and In 
Ot-mnniirate tlue new heahii^ i^ttm and how In uw 
II eirei l lvdy It wai oeowiiy rn hnld the mceiluK 
jt till! vljjtr tknraiiHr of I he BBF work prngrainim- 
Howevn, l lie Mmciatlfifl. whkh rTKOul^n aithe 
tenant juimipjikon. While Mglng the meet i nj? 
u m.' I ul . Cunodefeti lhai in tmure Miih mceling^ 
would foe Utter held nejiui Hie lime nt torurn* 
moving Inin pnRpetlhm Hie inettlngs would h« 
mnfr it hi, live and foe seen jt nuire relevant 



hrhiTe 2 filim+ifrt/ IIP rn^Fflfii r enn^rr rmti nrwt CQ^emltllMU 
fcfiuv Mild ri/lf 1 # llftlllilh— ill 
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CASE STUDY 



NIDDRIE HOUSE, EDINBURGH 
HUNTERS HALL HOUSING CO-OPERATIVE 



Himtett Hill Homing Q>oprt*t3w <*wm 20 1 

properties in the Khidfk ATT* on ihr MNllhCTrt «l*e 

4^ FiUnkit^i Tlw iMRUliid drubbed ►h-Tc ranipttin 

two blocks built In ibt !■»* ami 

from tilinbuith fWiirhT Count* in I 4 **? and l*WH 
txKHipf^benrtVT itlrulbnfn and partial dfwilHOftL. 
includinR reducifctn of file MkI fief *hti by on* 
^ **Jr Lindrrtjkrrt to ciwl *? 44 tUh ami Art 
office Jnr 1 fie Cfwipmttvt limn the «fi*inal 
52 flutv flit tender ant itir »wk 4 1 7oO 1^1. 
equivalent t£> C-W 100 per Link! 

Thu onrtitrticttort h rxlctml bftek-TUk*l tavity-Mmk 
wall*. toneme floor* and n»no*pttdi*d roof 
I kt jtlnjs wa> |jy * wattn an lyttim. 


Energy HfTfccl&ncy 

Thrt pnjett. *frtch w» undertaken trt ISiP. wm 
ifir fiffl bmbding WM% tamed out t* the 
i ewiperative. Tbe clc^pn *** by lohniotl-Marafratl 
k Pan Hen ami ffdllmd an ciodtont Je\rl 
crterjpi" rffkftmry HouMfnrtfe wet* given the 
f Moke nt replacement heating spites and ?3* 
chow jtavfimJ criiiifrinatkHi boUen. rather Hun 
the alirfrtJlhe b* oil peak ekewie central heating 


Thie pttflfi forms fMirt Of E3ooci httC&D* 0*n*raJ iFitormiftiff* Rarxirt *5 EOifi 'ErtBr^V csfftc«ncy (ft Scottish Houfcihfl 
Assocu^ fwhiMmnl proM*V I™***! try 0PCCSU M (rtrt Of irw Cwtflmsni oi thft E^rtjumunt^ 
ttficanc^ B«t Pretties {roanfnnfj 
BRECSLJ. BUT Gntoa wailed 









CASE STUDY 


NIDDRIE HOUSE, EDINBURGH 
HUNTERS HALL HOUSING CO-OPERATIVE 



Ttw range vt eMiriialed fuvkitl Frfldth*, 1 Jim* mm ku«U 1 < the different flat 

pvnenl lift (hr main energy jfffciUHy inrdULm Air 


hsft %pv*t fJtuiLi4J«i> 2 yean 
imutattari m dtKnal wall*. 

60 to 65 yeafi 

double uLmrrt 1 HI In ] 60 yean 

muAlunon ol gu-flm! tcmtaJ 
heating, H> to 20 vein 


Imialtailnii oi ikclrh' central 
Ideating. 25 yean 

wtwfe P«Mlipr i with pi heatingl, 
30 in 15 yean 

whole package 1*11 h electric 
heating h 45 to 55 >rjn 


*Th# (wihKk twmmU wrr etftiiumi knlng the <i*i «4 Null Ihe mr*nnY And tin ttwiitid wnri 
Mftmarv Tfc Smwjwf Air Hie BifHiir In Ihr pra+rrt Hw iiwinnl wort larad hum proper to 
5RO*rtl Then*™ pnftKt petkvft can *mtv he Ukm u qKvtfir |p ndi pruWiI 


| V trill 

IffoVT 

nludihlimnil 

\tter Crliirtiiiliiitetit 

goof 

Mont>ftltch4?t| 
tinlhiulated limltn m«f 

New ptttfieti rnofi with 1 15 nim 
n Hurra] Idurhih dtivjliiidn 

ILvtrrnaC walk 

101 mm fiTkl* - 75 mm 
cavlly wiili lijinvn flhie 
Ltlvulfltlon - int i min btucfc 

Jn mni r^iemal render apphtd; kii mm 
mineral filwe Infiilalhun and 13 mm 
wall Ini, ud lilted Infernally 

SiAkrwelli 

< >r«ni lei Ihic nillllde 
and 1 He hiding cmnittuiiAl 
drying ami 

SliiUii rrvdofiinn huJIl, dn-ing arrai 
moved in nuliklr 

Wtiutowt 

Thin Inti rtainml Ongk* 

Kepljcenieur Kmher Itame wttidnwi 
with douhle glaring H> mm ah 
and iluygli lit ripping 

Ventdatkin 

UiKcmiMiril 

yhroMn and Idhliefi eiintcl fam 
iwlth time delay %vntr-hr 

Heal true, 

Wjfltl Jit IVVtCIC!- 

tpivflmJ i rnlul he j ling with 
■ miiMnatinn h^Jet ihaUiurd fluer, hilt 
i hei unwiAi and pm^immcr. DectrK 
ladsaitl 1,1 nr OH rlrcmc i>H f*tak 1 eftlraJ 
ht- Jfhng Eiiihrcajm radiriil heater 
ikilrk ndlant On? 

Mdl Wilet 

Mrtifk limiwnliin twalen. 

fr^m^tunWfMikin EMlei n-itrm on 
cletlTk off peak unmeninn iieHm 
H44 litre hoi * im imolaied Lvluukt . 


FiiWf / fnrtfy rffkirmj ifieyiitrei 


Hr in 

lup rhfCTfr t hnl «i4l%jitirtrr 

Mid fliHvr 1 bc-4 rtal 

! 

IktafT 

Atm 

Betiue 

VMer 

%\P rating bll lira II Mg 

47 

92 

54 

92 

Elrctrtt healing 

47 

W 

54 

a? 

Annual and walet 





heating cmii 





Gil healing 

cm 

£152 

L206 

£99 

hlrclrk heating 

cm 

£251 

£266 

CH54 

CO; emiMlntn inmnWyrfitl 





Citti tied ling 

7 A 


3.5 

2-3 

TJeiitk heatln| 

7 A 

4.4 

3.5 

2.7 


TdWc 2 P'itlmnifd %AP mtfrtfi, energy mill ntt4 i 0j rmlxshm 
9*efwt rut uftrr rrfurN^imc-nl 


Energy efficiency inures 

The iri^fwn anefutkd In the final ipccHkaikm 
weft 

■ krfl insulation within rrplji.ernrtit »uoi\ 

■ internal imulalkon and |HatUrtmd h* external 

lilfb 

V mdenurr rri mrnnHri Main 

■ kitchen and hrilimnm rural tarn 

M trpimmerl timber (rimed dtmlilr glaring 
M full pi-fired central heating with cnmhiiuiion 
holler or decide <’mlt.ll healing. 

Standard As»um«m PfOCttJuru I3APJ rulings 
And coal- effectiveness 

A SAP artalyiki was tarried out Thh Ihe UaK bcfoTr 
and after rchirLirilniiiml lah]e 2 give* the pnirlh 
fast thr two Jlai lyfv's ciriinated id haw the higlwii 
and knvwt SAP rattnp after rrfiirMdlmml, Ihi- 
artEilysja dimmed that r*tejleni M! p rating* were 
achtevid with Imth gai and rJrcitk heating Sjtaer 
and waler hinting awfn an« t*timal*d u> haw 
red kind, by 64% fur rliiii wllh heating and hr* ■ 
fnr thrtnc with deride heating. Hie rvduriioiii in 
C0j cmlwions ne estimated at 51% arid 14% for 

Ihe twn hat types wLlh U-tl healing, arid JUt% arid 
23% fur those with ekitrk fasting 
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CASE STUDY 



JAMES NISBET STREET, GLASGOW 
JAMES NISBET HOUSING CO-OPERATIVE 



The N libel I Wing i .^™uvr has Abmn 

2M* proper lk-t In I he Knvtlon nrJshbtHJftlOCxi. liw 
tntJli\j<EKw uiv L cnirc The Ihnee blocksul 4~ttiwy 
hmirflRK in I in ^ *mdy were built »n ihe 

l*»Mh HI \ t . 1 1 1 4 1 , k 1 1 J uiuntk! 4j«iRn% rtlltt contain 
,Sn Hj i\ erne* red hv *rven t rcnmmon suftnmiyf t 

me ramit fUrtlipfi K»i eliefni] brlcfc-rav*ty4iffdi 
will*. concrete 'bi^m -ind bkxV flcim* and ptlched 
™f* Undct lW drtirk’ heating ^vrti use 


Energy eltlcJency if*ctWc»ti&n 

1 lie trturHiihrucnl wis the m*om 1 undertaken by 
1 1 1 1 ■ 1 41-opeulavp and i£it>b pEjce in J'99| with a 
IrmlrJ coil uf Li fcl&OOfl equivalent to 02 400 

It I'lw ileslRtt was carried out by ASSIST 

Aichltetti wbu. helped by fcL-dback trnm the 
i (i-operahecu buLh cm the experience? of Hie fint 
ptira ritfurNdifiient whih the Introductfod of 
ci>nrirmin£ cnmNnahim butler* and gla/cd-in 
^Hiili-fri4irij| h*konm 


tN* page icmn perl of Good Practice G dwif mionna^m ftefccd 44 (GlFt m , ^ ****** «n Scoflbfi HnatoQ 
H+VK i Ai^n iwfietehraant pratecta', p«U‘*tl 0 > fiRFCSU an part el 1 tb« f^paftmerA of me E^Trtrrwi^ Frwg^v 


EfflC ■rcy ten Practice proorarr™ 
9REC3U SRE teWOO W*tton3 






CASE STUDY 


JAMES NiSBET STREET, GLASGOW 
JAMES NISBET HOUSING CO-OPERATIVE 



Hie erf rtimjTfd parta*! pnlodi" tiling into #rcnunf the different flet 
rvpr* pc«rrtl fa f the main rmrjv rflkienty mriThm Jtr: 

9 lull ijUtr tnflltitton, «X5 yean 

■ insliiLitkJfi of frtw1*WtlV^ *0 *T#n 

■ double gS4rthj£ 15 ID 441 yrmn 

■ miutti!!tnn IK filed heating with ttmJentinj coratairvnioft bo*kn_ 

3 to 5 ywn 

■ Whole patkage. 10 id 15 year*. 


"T?>r parhact periods ««ir no m *ml mUttj ITw roil of hot* iHc su-iiu.tr jnJ iJv jiiocntcd wtnl 
FPfcmini i» faicmpartn ll*r ntrawHf hi flip pttifKl. The aiftocutcd WM* vailed Irom prniccl lu 
1*^1 Thclrfrtft partiKli periodt c Jh mh hr i*Lm *i spmlk In raiti profm 


Meni 

Hcforr 

| rrliirbisiimenl 

Htrr RfurUshfiiFMl 



Haul 

Uninsulated 

15fi nun. gLs* fibre loit insulation between faliti 


EAicirml 

walls 

Render H33 mm 
brick - 50 mm 
cavity lunfllledi 
- 1 1 M mm f it i l Ik 

Extofiwl glass tlhir/acryUc ovmladdltig system 
LnmrjMSFJMnj: 60 mm mineral Wool Insulation 
Ovetr Lidding Ultras lo ground level 

Windows 

\mntr ftluirtit 

lltuN-i framed dabble glaring (12 mm air gijn 
and draughtif rifgiing 

Vrnfiliflon 

UmiimtfdlnJ 

\fr\hankal ntratf fim^wlili liunudlstai 
COtt&roft) to Isallmumi and lutthen 

Heating 

Under -fkxir 
elect IK heating 

IJectHc fires gjis-TInsJ l nmlf rising tombinatk ift 
Ikilbi |f an assisted lliiei wiih twegrimmcr, mum 
thermma#t and TUVs 

Hoi water 

fdectm 

tmineisHioi hr# Ins 

f iom icmdtmsinji cncntvLrulion. bnOff 


Table 1 T itrtno #(lr«n mtmtMten 


Energy alTrcicncy mifum 

The meuuid tndnidrd In thr final specftlolkm 
Wem 

9 tUn fibre loll imuUifcm 
9 external ovrnrLa tiding syttaa wtikh indiuferi 
60 nun imulitklfl 

■ ITpbKrmeftl timber frame double faring 

■ citracl Um in LllcJKfft ami bathrwwit* 

■ full gis-fiied ccntrit heating wifi? cDrtdmunjE 
comhlnafiuTi boiler. 

Standard Assessment Pwedure (SAP] retinas 
and cnst-ettecf>irine«s 

A SAP analysis was earned not fur I Me fiai* Ikforr 
and afier refurfitihment, Table 2 jjlvn ihe lesuin 
for the two fiat types estimated lo have the highest 
and lowwl SAP Palings alter refurbishment. IllC 
tnafyste showed that the low SAP rating! before 
refiirhishtticnl were hugely Improved to esccllcnt 
figures of K5 ^nd above, the annual space ami 
water healing toils svei* riMmaied tts haw irtfund 
by 87% for the lop hoof rial ami (W% Un the first 
floor fiat, with reductlom in Cu> mrnskku 
wfimaurd it e>6% and S2 1+ ti respect tvdy. 



Table 2 Fulum/rd %AP Mllllp ffWjJP wild CDj nnttfJpm 
before ami after rtfmbhiimeiH 
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ABERDALGIE ROAD, GLASGOW 
BLA1RTUMMOCK HOUSING ASSOCIATION 



MhhrlLirrkiruxk K 1 tratiiillintty'basrd Natiting 
iicKKlxtkMi with alinin JSfl pmpertkrt in I hr large 
lAtieftHHlW Htltr on the tide of GlaifFiw. The 
nine btocka <rf Lnom homing detmfrd In thb 
study nriprullv cnfiutnrd M flati, Ihe homing 
bring built in iCJiiitird council rietlgm in Ihe 
I 'WO*. The rdurhhhrm'm work hidudcd heigh i 
RdrctkHii and rrrnniMhng which Hthurd the 
number of utlllt to 40 

Tin" construction nniiprttn e&irt iul w*lh of torlcfc- 
t Jvlty brkL cunUmicllnn With limber fhion and 
fiddled tenth. EU'Ptlng wps by gas anil elcrhlc fires. 


Energy efficiency specification 

Ric rpfuibbhmefrt w*» the HW ikrwtopFiwni tmk d 
oui by ihe AraKtatiiwi and rook pUra In l^l with 
j lender cost cH £1 ZWi IXXfc equivalent to Lid 750 
pet unit The design was by John Le Haiivri 
Architect* and,, hrljjed by an analyst) undertaken 
by the t nergy Design Advisory Si heme, wit 10 a 
high ’itandard of energy cfflcSciKy. 


Thl* pag* tonns port Cl Good Prschot General hiOrmebcm Repeal 4$ iGW 4$i. Emgr afltewncy ei Sconsfi Housing 
AttOCSgtXm FV^eWtrirrHIi’rl prefects 1 , produced by BftECSU m perl ct me Otpmmmr* cut me Eiwirannwril’i Enorgy 
Ehksency Bast ^mdice 
BAECSU .BfiE. Orton, 

— — 







CASE STUDY 


ABERDALGIE ROAD, GLASGOW 
BLAIRTUMMOCK HOUSING ASSOCIATION 



Ih* lamp III mttraml luck pninfci* laldn| Jrttn account iiir dlitonu fat 
irpea pnieiit, few Hie main mergy rffk - Jency meiiutn mwi 

■ imulation td ten tfinn, 2 

M initalbi tan c* m mv Ijtfdifig Si to yea*y 

■ cfew Will Imutilk m, 30 To ,V1 year* 

■ dmih4* glaring, 4$ IP SCI Win 

■ installation <4 ga v-Iiml Central heating With t tmdriwsng combtruftori boilers 
S to Ml yeary 

■ urhoV |iju kjp, | S to 20 y<**fl 

*Th# EUyb* L |eiH'nte *rrr ewtlmaErd Hfag shr com i«f boih the rnrmHiw and ihr aix* haled »n F l 
rtKffuuy itt HmjCitMt Ihr Mm in the PWrl Tllf Jinofured wtpifc varied from pnpa eh 
irofrcl. T hetriurr pvpfcact (Wrtodi cwt imt> fa* iakn< m nfurtfk- hi iah proper 


Item 

Helot c 

rein rlii%h in eitl 

MLej- refurbish me III 

Roof 

Uuimiilaied 

1 An nun gJnM lihre Inti JniuXtnion between joim 

Internal 

Walb 

Sender W\ mm 
Iwhk - 75 mm 
tavlty nm filled! - 
10' t mm tuirk. - 
16 nun pt.nliTlhMfd 

Rttmifll glim nhte ewmladdlng 
luaMporaiiog hO ntm etfumU'd ;hi|ynyirne 
in^ulathm Oven: lading liken lo jpouml Irvcfc 

Clw walb 

t'nirmilaled 

13 7 mm wtillikwrd and SO nun mmrmL fibry 
irnuUiiiiu io rawing wall 

Wkhftdm 

Sltiglp gLuinjc 

Tlmher Eta rued diHihle Klailng ^ 12 nim a.| r ppt 
and ^li jughliirl|ipiug 

Ventilation 

LhKontioOfd 

iMttitixMTi and kitchen entraci fani fwrih 
humididai cnotnlil 

Heating 

t ill JUd rlnirU 

CavriEed irrlfraJ healing with condefinug 
LiwtihcnjUnn btnlei r tula deed nttep, programmef. 
hXfll ihrtttXnfiC and 1 RVi 

Kot water 

PcctrK Lmtnmkirt 
braird 

f rom tiHHkuvmg combination hoiler 


TaMr f CfWJJJf iprif/liijffowi 


Energy ■fTfelwicif nwMiirw* 

11^ mraure* in l hided in i be final tfMrtfkrafbxi 
Wfff" 

■ glass litir-e Loft inflation 

■ eternal overt laddjnic svntrtn whkh in< Iim led 
*0 ram inudarkm 

■ imuktion let dow wall* 

■ Timber frame dnuhlr glaring 

® extract Ians to kiichrru and bathroom* 

■ hill liaviitpd central heating with tuhdrnMdg 
combination hnilm 

Standard Procwdurn fSAPl rwtlngi 

and c nut’ i? rtcc I be ncii 

A SAT analyyi* was canted out u» the flail liefotr 
and abet refufttishmrm. Table 2 give* ihr mull* 
lor the two ilai type* eMim.ilni to Havi- thr highm 
and lowed SAPnOnp alter ivluihhhmpm. the 
analyst* dimved that rttellrtil SAI 1 ratings were 
achieved, higher Itian could bp typically ttrpKltd 
foe a rf!url*ithcd properly. I he aomi.il spice arid 
waier heating tmfs wmat IlhiTcd lo have ltmi 
reduced by «VN tor the lop tk^os flan anil *u*w, for 
the fint floor flary wiih cnrrcvpnriding reduction* 
in CO- emisikmvcsELmaied si Win and 45'H. 
mpearvety 


It nm 

lop fliKir 
2 bed 11 hit 

Ilnl IlMtf 
2- bed ftril 


Helore 1 

Ktorw 

Hrfurc 

\ft IT 

5AF riling 

12 

»5 

29 

9\ 

Annual! «fm arid walrr heating emt^ 

£AI1 

am 

£457 

MS 

Ct^ tmftdom (umnei/ytir) 

6,6 

2,7 

,4 

2-4 


hJhPe 2 Esftottfifd SAP nirhi^t. iwrgv corf* mnf ( U. nvjfijJnii.i 
iv/on 1 iittfi ufUr tvfutfthftrmnl 
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CALEDONIA ROAD, 


HUTCHESONTOWNp GLASGOW 
SCOTTISH HOMES 


The 24-tiocey btoct rtescttbed m Ihn ctt «udy is 
one of lour simitar Mocks owned by Sctnihh Hnmn 
In l tic Hun hcMiilEirtrii area an the smith Ode of 
Glasgow city cenlxc. Each bkhik contain* |1N II all 
built Hi the mfcMWUX to a vtjndjfd Scottish Specie 
Housing Association ilnfjtrt A ianprwralr Eltr-phair 
programme P* Impiavemeim WA* initiated by 
Scottish Horn** in ml, iwt Jtiw the area had 
deteriorated The tint phw wi% cortcmcd with 
environmental ami wfurlty toipnwmtrflfs, with 
i he telurhiHhmrni nf the housing ilewrlhctl 10 ihl* 
atr study being rhe waind pha*r~ This went 
began in 1*^4 and included ihc comtmcltal ol j 
purpo^-buiLl plant mom to how the dttttkl 
heating system boilers- Tender cm* tor ihc work 
were £4 644 equivalent to 03 600 per net 

The block )»f bo l!rl lllll Concrete frame IvLItl I tie 
external walls bdng consimcied n( pm*si concrete 
cladding punch and in inner hkickwork lei I tullll 
area.ii arcblockwork cavity walling, rendered 
ratcmallv. Thr flat asphalt remf wax innslTuitcd «WI 
An iff dtw confide deck ami wa* IhtntiaJly 
insulated dining eiirlu-t relurMibmciti work 

This project h The subject ot a longterm, m-deplh 
study, being earned nut try BCG Anuta et oo 
behalf t tA Scottish Humid Ten dwefflfip hate Uvt i 
monhiLifed hu two heating VMjni before 
relurtudi merit and wUI be c.t*m|*afed with the 
results, lot ten similar dwellings ft* a similar perta*! 
alter relmbtthnxeiii. The lludv wdl take into 
ComldcTaOcifi I he eflftts of imprfjtun* and 
relative humidity as well n energy mnwinption. 
In «khlk>n, ihe lifdtytd of two ids of tmanli ite 
being studied with thetr mapm&m The tfudy 
wdt be in prepw until fun* l*W Thh should be 
bnene in mind when ttimhdcfmg the cuneni case 
study, which Is haicd on estimated flpn only 
and an assumed uandJFd Ideilyte 
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CALEDONIA ROAD, HUTCHESONTOWN, GLASGOW 
SCOTTISH HOMES 



Hir range *4 timpte ptyhx. I penocb* hit the mam energy cffkfeftey meaium, 
taMnR tiftn at room she different flar lyjtrt prevmi haw been tttimaivii « 

® f,lo( intuUlJfiH, 20 Yvjfi ■ town* cb iuhk~ kIluIiik 4U tr? IfXl years 

■ fl«WI i* iMH 2» to 25 >™ ■ whole package |0 fo U y<ut\. 

fuytai 1 fwrUwh w*w rufoalrd mm* kite am of iMrth Ihr tINttMJrv i oil llw ,lw nUned 
teuik Jivi-nuiv In IttCoffittilt 1 thr mtHtttt in tfir pru^cf thr nwHUErd mi r l verted from 

liiwjnl IlirrHnre ptfWli Lin «ilj» to* uke-n ti i-i^i iIil in f^h rijrv e *n4 

fJUl Hr thdkittui 1 iwtl} 


| llnti 

Hrfiirr 

frf urtmlinirnl 

After rrlnrhUliBiirnl 

Ril huif 

15 irtm inlrttul 
intuUllun 

50 mm gtan tUwr Inuilafhn Uni rutrmalK 
inrnhrftrd with aluminium 

EjUffUftl 

to dm concrete frame, 

1 Ah riul walibig of 

prrcati toncr-eie 
parteb - cavity i a 

35t> mm) - IDO mm 
hlik kwnrk inner leaf 

External oirrcladdlnL^ lilted, induding 
ISO mm mineral wool imuUflpn 

Fkxir 

mtutarinn 

£5 mm Imuiatfon 
belcrw floor* 

Uhc banned 

Windows 

Umtwr framed ting}? 
uluinie 

flcpbcrmmt timber Irmmr window^ wiih 
dpyhk glahng « 12 mm air gafli Ihirftt mm 
mmmmntm m imug up nn with Oouhk 
glw*d wlhdowx and tri|4e glared fix^J Ugllt 
pinHv All with kiw^r itm 

VmhliUon 

Sfat hankal rirract 
111 haETiWKWTi. kitchen 
ami Jliun c-upboardt 

Tntkic wtm imtalkd to window brads 
Wlmfewi and th^ »rt draughrifri|FfWd 

Hratifift 

On-pnik electric fltn. 
efVl.pr.3ik tiotage hcatm 

Gas rLrnj renlral hr aflng wllh nim rm.in 
Ihcrmtnlji per rial ttn^wk devttis tir« 
in some fiaii 

Hot wati'i 

1 lo Hire lm mm 
cyilndtr whh 1$ mm 
thick iimditlon mkri 
Oh -peak c-lrtihc 
IrrimniUMi healer 

125 Hut hut iyjIcp cylinder [pEcdmulateil 
With 25 mm rig lit Ih.mil Ugglngi fml Imtll 
distncl hCJlhig »Vilem 


! i ttrtjfr inru hwprnt f— mtl 


Itm 

flip iltMir mid bloc k 

Mw4 rut 

MM Ilwir Kribir 
2-brtl flftaal j 


■fforr 

After 

Wefarr 

After 1 

SAP rating 

12 

so 

45 

74 

AntiEuI am! wain hratlng n»ts 

£463 

£177 

IJU 

£ 1 fi5 

i .Ui rmL^ioiu HunneWyvari 

6.9 

1.5 

4.h 

3,1 


lh * Nk - Him Iflurtilthlikrm have bran calculated jMiitnirm a amVertlloiud f'.iHir* il M krln 

l JL 1 1 <Ur mu- 1* h'L cutfcm rrihtffcm method* (to ftnf mngnii* diMmi ln-iinfl lYktejm 


fif/pfi* 2 I dWfrd * If 1 r.ifirtf^ rrrerjy OMti and 170, fffll&ftom 
tfnif uffn rrfWrfrhfcimf 


Enof^sr •tflcloficy mracilicallon 

The rofurhlihttimr design w JS curried out % 

AS5SS1 ArthUcfii. rhe ipcciltCflllim wai ki^vtm up 
nilu-r tuEiiiifrrallmi uf boih a feasibility *tudy and 
an energy wraiy&h carried out in the Energy toign 
Mtitocf Scheme in addition, iSnvmrilnstri, the 
erf the dhurttl healing mtem, «m tin twiii! 
further advfir. Ihr unffrrgrchund hr uni]! 
dnirlbuiion network wji tieugned h* Sheffield 
Wear and hmn. 

Eimw efficiency iTiHBurH 

Tile measures included in ibc final >pn NkaTiom 
wtir 

■ tfiaiv fibre iniuJaiinri nm esbtlng asphalt flat 
maU ovenherftfd with aluminium 

M mineral wool external kniidalkm forming part 
nf a rail tat xi'eri uyvk Id filling 

■ tvp/liKGm*n\ timber frame double ^7in^ with 
Jfiuible glfl/rd fueil llghl pam-l^ low-cmi^vfty 
I Inwrf | xliw 

rn gat-rLEvtj dm hi i HraUn* fyAern p%ish modular 

hoitm. 

Standard Awwn«fi! PrOcwlurn fSAf*J ralmgs 
and e«t^rfKltv«fi««i 

A SAP aiuli^ls WAS cartfnl nul ftw Ihe flal^ 

Arid JJlu: wfurhhkhmmt. tattle- 2 jti ihr rtnulli 
Inr Hit- flat typrs nflm Med lu KdVf litif ahtl 

k?wwf SAP rating 'i Jir^j rrruitHihrnmt Tlw ^nah'us 
shows that good SAP lailnfti w. fr athlrt‘tsS TTie 
HhnuliHJ ,i ti n 1 1 ill ipjM- and waiter hcadflg ™u 
wen. 1 ' vhim-ki h» h-diki- Ih,- lm ilio En|t floor 1-tK>i 
fiat and Se. K fat ihr mlildlnoT Z^hed flat, I in- 
eomspanding raduclioni in i d : rmhilqcn ari- 
nrlmatfil it 44's. ahd J-l'Nii ri^pKtlVrly 

Tilt- paytadE ptTlnd for Ihr frOulafkttl rlrnwnl raf 
the fJiimr™ perntiddlni it itm Included aix^T 
as ihr trsuin wnuld fum jmtitir a fair indie ai ton of 
Ms coiidlHiivHifii fn Ihh profnrt. ihr mam 
ri^wm tor the nitMlIjlMiEi tTf I he rain ti fern 
ctaddirig w» to ot^rnorne prirNftm of external 
lahne detcnofalk-ri Fhe aina*? nT [>rr dwrIUng 
of the raJhMTcvn nven laikhng was C74h() 
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WAGGON ROAD/DURIE STREET, LEVEM 
KINGDOM HOUSING ASSOCIATION 



kingdom Housing ^HxUlkW ha* about 1200 
properti** throughout File thv ‘impHjfremmt iiw 
salr dncnbKl in Lhu uv uudv k% mi l be Mte ol i 
lomict Co-npri Jilt* Unur infill in All ilui 

Nktd r* the estcjpwy ft I hied deleft* t huildtng 
wst the it one Tlili wai ittatiKxJ at the tfrtni 

dmlurn ol 1 2 - and S-^lfWV Owe Inpinent tri 
24 I-. 2- anil Wicdripnm Hall AlKMhlt *d|4irT(t 
eight flats were Hillrrfy new huikl The miIieI none 
w rou^hlv i ^lU|n i d and Ironh cm in iKiih 
VUkftgOfl Ktm 4 and Unite Slirel, time U> the «flil* 
af li'Ven . kirtgdnin I4A mpilnd the build ink from 
i hr Co-operirtve Wtotatk Society in IWS. 


Eftrfgy ffflciefwv lae^Cttion 

The iprcificatlOfl fitt I he H*l* wai by lUYkifOn 
Design and iwi the Building Standards (Scotiandl 
ftc-gu Latii mi i 1 WOl The St JiHlanf off 
cflKklTCV llierelnre. already high. However, 
aftrr ton dilution with I he Building Rewanrh 
FtijfrJnhmrTit (RttF i ihe specification was modi tied 
In Include additional lots inuibmnru Unproved wall 
ImulaUctn and (omJetuln^ comNratiiifl boilers fen 
place of Ihe ofigknalh tpedhed standard 
com hlrutioti bol Urt^ Vnol her measure wu Cavity 
l IH. wtlieh Cl mid not he liKnrpovaled by the 
\vs4hljiifm bcouie of NHBC mtrirtlDm 


Tender tmta lot I he .12-flit ikwlcpniffit writ 
£!S 472 200, niulvakut in £4h UCX) pet Hal 


This ittge torrm part of Good PmGtfei QMnl miOrmHllOn Repott « ptfff «&l. 'Enwoy flFftetoncy Hi Scottish ttOUMWfe 
AsSOCiarl^o ni?uri^ijiuTWrt p»q|#cta , 1 produced by ttHECSU ti part of I ft" Onpartmanl ol ihe Eftvlntlflwita &wpy 
Effldan cy fksi Pramic* j 
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WAGGON ROAD/DU R IE STREET, LEVEN 
KINGDOM HOUSING ASSOCIATION 



fa* ih* main rwfRV cfllttcac v imr jium the 
o / l*>th thr irrcruire i rut the j^xuinl utirh 
into I hr ytmlfert in-tr 

• fft*uLallon id Infl tjmr. OJfl 

• internal Insulation hi niMtni 

£A60 Id 

■ internal iimiUikin m new bulhJ 
rVlcmal vralh, Mm 

■ internal InujEatiun tn m i w 
tnjllOi clow intis* L£Ul> to c J 2 .S 11 


approximate fjogr of Ihr CtnO pet flat 
iwmsuy to In cnqu ua ic the nmutr 

gTTHlIUl tlt¥rr UlMlUlkpru ClgfJO 
dfflittir M3CJ0 hi 13100 

tinnci fanv i J5<3 
tnualljimu of g*§-fim3 central 
hrjliiijc wtlh cnruJcitfmg 
comJNiuikin batter, £1800 
wtwfu p«rt**r £i00n io £9500 


Thr jppronirruiiiL- ran*r ttf emu lor llval nu-aiurc not lot Imtett m fmal ^vtilUstinn ik 
■ I JVitv fill nl new ihjiM external wall* aikiJEU aul to diy lining i?0 to £2iMJ 


rhe Iliti wne fKwIy toflUnirted behind an rxinLuj l^wk- to pwhatt pita* rakuUluvn pr 
ntA jpplbi mhkr 


linn 

Ai btttll 

Root 

\nw pitched hh 4 with 2m mm ttilneral wool lf.4t lruu4it*on laid 
brtwcm |ohK sn rum acims folftt 

F.xtemaJ waJLi 
K'.lhtirijK HotiE 
fatiade) 

iwm Him fiQiw - 2S nut* ^aviiy 12 rum ptywocHi - WO mm gl^\ 
wuiA Jjuulflinu - comprauv lumUunu hoinl i \l.s rum 
pbitethiMird j,ud 27.S min entruilflJ poLydyrerm Uuulailnni 

Fxlenul wall 
rticw hul hi » 

22 rum ntidn « 100 mm mui rc'e block SO nun cavlh - 1 00 mm 
denv concrtt* bfoci 1ft nun cavjry willi Ah min flas^wdoJ 
Intidallnfl - cumpoiitr hnfublkui hrwml tll-S mm pUdettX'mnl and 
27. S nun exinidn! poMiyrtne uitulalkHii 

Inlrmal wal h 
inewhnddi 

11 Ml mui coTKTflt! bkK L - ulitp cavltv 3 Oil mm dctlW COfKtnt 

tdotl. 1ft mm cavity with -Pi mm jsla« woci miiitaiion - mm 

fUmrcttoaiii 

timund Htw 
(miilaikm 

4£ nun oqmpmtr OiMrilhs, i f ri mm xhiphciaol ami 25 rum 
pidvuitlhinr iiiuilaiMnii labd uii ?0 mm huttrm on comm-tc 

\Y\fnkm% 

Tlmhcf It juie windiwi wdh iknihk Mla/mg s lo mm air jEJ|n and 
dTauchiiftipguTPK 

Vffliti iation 

fjorai i*n\ to tuilirncim i linked ti> Uft+it wmhi and kmrhcfi 

Hearing 

fpa^ruml ansltal hraflng with tomirndnR combinatiori tmilrt dan 
a***>tol fliaflk protetamiiiei and TRVt 

Iku train 

Frnm ififidefiOng imnfkniiikio ln>drf v>nrtn 


table I tin e r$\ effit tom r hhuiriu 


lirrtl 

I Itrtl l«i]t f|oi»r 
Kahlr flal 

1 hrd gmuiid 
fliHir futfirr Mat 

SAl J railng 

93 

Hd 

Annual xparr and wafer hciatin^ c«h 

177 

£121 

C'tJf rmlokiiif (UumeVyrarj 

2A 



fdWr 2 EsrfrnitfAJ 54 P nrrhr^v rririjjy ctfste uml fci r . emhskmt 


Energy ufflctoncy m««*um 

The nu-Jium included in ihe I 4 i.il specif katioii 
Wrc 

i nUftefal! Wool hifr iniuUthvi 
* Internal HIM! I Ji WH1 to ex n \ in t, layadr 
m interna! tnuil.ii km la nm tan Id external and 
internal walh 

■ inmlalcd ^tound I Ictot 
V dtftiMr gluing 

■ kitehm and hathtoUOl extract lain 

■ ful I Uml t ml r j I Meal lii r wiI h t tindrtul 

cndlbinalkin hcnk'iv 

^tindonf Assessment Procedure (SAP) rating* 
ami cosE-efteef ivcneaa 

A SAP analysis wa* tarrinJ nut and ijikte 2 gLue* llir 
results for the flat iy|ics eutfiMird to have ihr 
hlgtard tmd lawm SAP ratinp ftftri tehubbhmciil 
the analph x hawed ih.n rjowlteul SAP rating* 
rare achk'ml I he annual tpic* -md water healing 
ml' were mtlmjletl at £.77 Iiy-t Ihr |np 4rwn 1 lied 
flat and Lt2t mr the ground Root Mud flat 
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DENBURN WORKS, BRECHIN 
HILLCREST HOUSING ASSOCIATION 



Kilkmt 1* j rr^lnmElv litwd houiin awic tok*n 
with ^Mpmpntln ID f lh\ An%m 

Ihc hoiiifcinft Juici l lmi in ihh study ftimpfiMr 
35 1 -biilri « uni fUti cnml rutted within 4 4-ifmtry 
tonncr mill t kne id tin? rmirr i-rf Hi^hln Thr 
propert y , which t> Category l* Urted vra* built tn 
1867 and unuvd when II Wt% acquired hy Ibr 
VwAijEinii irotn Annu* DimtKi CoupcII in W) 
The r?furhilhiiimt took place In IW2 wnh [fiukr 
tioit& of £1 126 J6Y e^|U 1 rales lI lu £32 IH4 pel fl.ll. 
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